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Who said steam boilers 
are on the way down? 


From time to time certain people have forecast a dismal 
future for Sam's kind of boilers. “Steam,” they said, “is on the 
way out!" Now that we have some statistics in the heating 


industry, it’s surprising to see how wrong they are. 

Note, for example, that the latest figures from I-B-R show 
that 41.8% of the cast iron boilers shipped during the first 
six months of 1947 are steam. Instead of being on the w 
down, the steam percentage has increased over 1946 figurs 
This isn’t accounted for by big boilers either. Small boilers 
showed a higher percentage than at any time since the records 
were kept: 55.9% of the steam boilers shipped were unde: 
550 feet. 

Note also that R. E. Ferry of the I-B-R gives facts 
recent article that enable you to translate these percentag 
into boilers. He says cast iron boiler replacements can be ex 
pected at a rate of 100,000 annually, confirmed by the fact 
that there are over 4 million in service with an estimated life 
of 40 years (F.H.A. figures). 

In terms of business for you, this means there will be about 
41,000 steam boilers for replacement alone. All of then 
need McDonnell Boiler Water Level Controls. More than ha!! 
of them (57.9%, says I-B-R) will be automatically fired 
ready-made prospects for the McDonnell No. 47-2 and N 
67 illustrated here. On top of this you have the boilers | 
new buildings and the millions of old boilers that need p: 
tection to insure their full life span. A lot of them are in y 
locality. Surely you'll go after your full share. Ask for latest 
sales helps, information and prices. 


McDONNELL & MILLER, INC. 1316 Wrigley Bldg., Chica, 
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Interrupted Electric Service wil 
not stop this NASH Heating Pump 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current. failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 





sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economico & 
pump, for the elimination of electric curren’ 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 


THE NASH ENGINEERING COMPANY 
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WILSON ROAD, SOUTH NORWALK, CONNECTICUT, U. S.A. 
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STAINLESS STEEL PIPING | 
Fabrication by Welding 





Welding Schedule 10 stainless steel 
pipe and fittings by the inert gas- 
shielded arc process (courtesy Linde 

























T= PROBLEMS involved in the fab- 
rication of stainless piping systems 
by welding can be broken down into 
three general headings: prepara- 
tion for welding, welding process, 
and heat treatment after welding. 


Preparation for Welding 


Ordinar:ly, the matter of han- 
dling the material up to the mo- 
ment of welding is not thought of 
as part of the preparation for weld- 
ing. In the case of stainless steel, 
and particularly in the case of pip- 
ing lighter than standard weight, 
this is probably as important an 
aspect as any of the overall prob- 
lems. Since there is obviously a 
considerable difference in the rigid- 
ity of standard weight pipe and 
Schedule 10 pipe or featherweight 
he tubing, the last two are much more 
iis capable of being damaged by rough 
ck fe Dandling than the first. Since the 
- material even in its lightest form 
| is extremely expensive, the con- 
eS tractor will be well repaid by keep- 

ing it in its original containers (it 

will normally be shipped in wood 
al ME boxes or cartons) up to the moment 


n! it is ready for use, if at all possible. 
st Next under the heading of prep- 

aration is the matter of cleaning. 
Y Hi Primarily this has to do with the 
t. I climination of any possibility that 


the material, while being welded, 
/ will pick up carbon or that, in the 
cleaning process, particles of car- 
: bon steel will be embedded in the 





Air Products Co.) 


stainless steel. As mentioned in the 
first article of this series, the car- 
bon content of stainless steel has a 
great deal to do with its corrosion 
resistance. If there is oil or other 
carbonaceous material in the vicin- 
ity of the weld while it is being 
made, some carbon is likely to be 
picked up by the molten metal. If 
this happens, the corrosion resist- 
ance of the joint may be consider- 
ably reduced. Hence, it is abso- 
lutely essential to have clean ma- 
terial ready for the welder. 
Cleaning, of course, includes the 
removal of slag or flux during and 
after welding and of weld spatter 
and heat discoloration caused by 
welding. The complete removal of 
Slag and the descaling of craters 
during the welding operation is re- 
quired in order that no focal points 
for corrosive attack remain in the 
deposited metal. In welding carbon 
steel it is customary to use steel 
wire brushes, chipping hammers, 
and occasionally grinding wheels, 
or even steel wool for cleaning and 
dressing. When dealing with stain- 
less steel, these same tools may be 
employed except that wire brushes 
and steel wool should be made of 
stainless steel and only grinding 
wheels which have been used sole- 
ly for stainless steel should be per- 
mitted. The purpose is to avoid 
leaving on or embedded in the 
stainless steel surface small par- 
ticles of carbon steel which may be- 
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come the starting points of corro- 
Sive attack due to galvanic action. 

The subject of cutting may also 
be included under the general head- 
ing of preparation. Three methods 
are being employed, namely, me- 
chanical cutting, gas cutting, and 
a new process called oxy-are cut- 
ting. 

Mechanical cutting has thus far 





J. D. MATTIMORE, chief en- 
gineer, product engineering 
and research, 
Tube Turns, 
Inc., reviewed 
the reasons 
for using 
stainless steels 
and explained 
standardiza- 
tion of pipe 
thicknesses of three types of 
stainless piping in the Octo- 
ber HPAC. Last month he 
described how pipe joints are 
selected to maintain sanitary 
conditions, to avoid contami- 
nation of products, and to re- 
duce the possibility of corro- 
sion. This month he discusses 
the preparation of stainless 
pipe joints for welding, weld- 
ing processes, and heat treat- 
ment after welding 
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C—O GAS PASSAGES 
——s— WATER FLOW 


The inert gas-shielded are welding torch shown here utilizes one electrode, pro- 
vides a shield of inert gas to prevent oxidation of the molten metal, and is 
water-cooled (courtesy Linde Air Products Co.) 


been most generally employed in 
the cutting of stainless steel pipe 
but obviously it is expensive for the 
preparation of branch connections 
and the making of plate flanges. 

Two of the large gas welding 
equipment manufacturers recently 
developed special gas cutting equip- 
ment for use on stainless steel (the 
ordinary oxyacetylene and oxygen 
lance methods are not suitable for 
cutting stainless because of the re- 
fractory nature of the chromium 
oxides which form). The special 
gas cutting equipment in which a 
finely divided powder is blown or 
aspirated into the oxygen stream 
has worked out well for cutting 
plates and heavy material but to 
date has not been utilized to any 
great extent.in the cutting of pipe, 
particularly in the preparation for 
branch connections. 

The oxy-are process is a still 
newer process and combines an 
electric arc welding machine with 
a hollow coated electrode through 
which oxygen is fed from the usual 
oxygen cylinder. The _ electrode 
holder is specially designed to per- 
mit the introduction of the oxygen 
into the electrode. In at least one 
instance of which the writer knows, 
this method is being used for pre- 
paring pipe for branch welds with 
Satisfactory results. 

Thus far the discussion has been 
devoted to preliminary phases of 
weld preparation. Turning next to 
joint preparation proper, there re- 
mains to be discussed under that 
heading, the subjects of end prep- 
ation, joint alignment, and the use 
of welding rings. 

In carbon steel piping, the 37% 
deg bevel with 1/16 in. land or root 
face is, of course, the American 
Standard for thicknesses ranging 
from 3/16 to % in. The American 
Standard for Steel Butt Welding 
Fittings, ASA B16.9, states that 
“welding ends having thicknesses 
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less than 3/16 in. shall be prepared 
with a slight chamfer or square in 
accordance with manufacturer's 
practice.” Actually most carbon steel 
butt welding fittings in sizes down 
to % in. standard weight iron pipe 
size, which has a nominal thickness 
of 0.109 in., are furnished with 37% 
deg beveled ends. Since a large 
percentage of stainless steel piping 
will have a wall thickness of 3/16 
in. or less, serious consideration 
should be given to the need for 
beveling the pipe and fitting ends. 
Full penetration in making butt 
welded joints is always desirable. 
In the case of stainless steel, full 
penetration is essential if small 
pockets are not to be formed 
where bacteria can grow, where 
contaminating corrosion or “aging” 
products can form, or where con- 
centration cell corrosion, with re- 
sultant pitting, can begin (de- 
scribed by the author last month). 
Hence, beveled ends, which aid in 
attaining full penetration, are de- 
sirable at least for thicknesses 
as light as 12 gage. However, it is 
very difficult to bevel light gage pipe 
or fittings and simultaneously to 
maintain the true circularity of 
the ends even when the beveling is 
performed in special purpose ma- 
chine tools. As the ratio of diame- 
ter to thickness increases, this diffi- 
culty is enhanced. From this stand- 
point it is presently impractical to 
fix the limits of diameter and thick- 
ness at which beveling can be 
economically performed. 

For the same reasons that bevel- 
ing is highly desirable, accurate 
fit-up of the abutting joints is im- 
portant. Having in mind standard 
weight and heavier piping, the 
codes require that the offset in a 
joint due to differences in diameters 
and wall thicknesses (within com- 
mercial tolerances) be held to 20-25 
percent of the wall thickness. When 
dealing with wall thicknesses of %4 





in. or heavier, this is a re 
simple requirement to meet 
the wall thickness is of th: orde, 
of % in. or less, a good dea mor 
care is required in selectin: pip. 
ends that match each othe: we) 
jigging them to maintain th: it-up 
during welding, and in ex ren; 
cases, flaring or swaging th pip, 
ends to insure adequate rou dneg 
and correct diameters. The © irefy) 
handling of the pipe and fittings yp 
to the moment of welding, de- 
scribed in the foregoing, wil! min). 
mize the cost of properly alivning 
the abutting ends. 

A review of the points this fa, 
discussed will lead to the concly- 
sion, which incidentally has already 
been put into practice by those wh 
have had experience with stainless 
steel pipe fabrication, that each job 
should be so planned that the maxi- 
mum amount of prefabrication cap 
be done either in the contractor's 
permanent shop or in a_ wel 
equipped field shop under as nearly 
ideal conditions as can be attained 

Under the general heading of 
joint preparation, it is appropriate 
also to discuss the use of welding 
or backing rings. Except when 
Stainless steel piping is being em- 
ployed only because of extreme tem- 
perature conditions or because of 
the embrittling nature of the fluid 
welding rings, generally speaking 
cannot be employed. This is be- 
cause, of necessity, they create 
internal pockets in the pipe. It 
was pointed out last month that 
such pockets are highly objection- 
able in most stainless steel applica- 
tions. Since welding rings are pri- 
marily employed to insure thorough 
penetration of the weld to the joint 
root and since such penetration is 
if possible, more important in stain- 
less steel work, the obvious conclu- 
sion is that the welder must exercise 
more care and skill in stainless steel 
welding than has been required of 
him in carbon steel welding under 
code requirements. This is because 
he will normally not have the bene- 
fit of a welding ring in making the 
welds. 


Welding Processes 

It is natural to turn first to the 
oxyacetylene process. Not only }s 
it the first fusion welding process 
to have been applied to piping but 
for small diameter and for light 
gage work it has long been consid- 
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ered a most suitable process be- 
cause of the ease with which it can 
be manipulated and because of the 
control the welder can maintain 
over it in striving for complete fu- 
sion. Beyond that, for those classes 
of work it is probably true that 
there are a large number of oper- 
ators available who are skilled in its 
use. These reasons naturally cause 
it to be given primary consideration 
by those who are faced with the 
welding of light gage stainless pip- 
ing for the first time. This reason- 
ing is sound except for one vital 
point. As has previously been said 
in the first article of this series, 
the stainless steels under discussion 
are subject to a reduction in their 
corrosion resistant properties both 
when exposure to temperature in 
the range of 800 to 1600 F causes 
carbide precipitation and when the 
surrounding environment is such 
as to permit the molten deposited 
metal to pick up carbon. As is well 
known, the oxyacetylene process 
heats a greater area of the pipe to 
a higher temperature than do the 
electric welding processes. Hence, 
the heat affected zone reaches a 
higher temperature and is main- 
tained in that temperature range 
longer (due partially to the lower 
heat conductivity of stainless steel) 
than would be the case with electric 
are welding. Again, the best author- 
ities recommend an absolutely neu- 
tral flame to avoid oxidation of the 
stainless steel, which causes porosi- 
ty, and to avoid carbon pickup by 
the weld metal, caused by a flame 
which is slightly reducing. Even 


when the best efforts to accomplish 
these flame conditions have been 
made, there are indications that the 
carbon content of the weld metal 
may be materially increased over 
that of the adjacent parent metal, 
the additional carbon having been 
picked up from the flame. Clearly 
this means a considerable reduction 
in the corrosion resistance of the 
weld proper. Still another disad- 
vantage of the oxyacetylene process 
is that for best results a flux should 
be employed. This poses the prob- 
lem of removing the flux from the 
interior of the pipe after welding, 
which may be difficult to accom- 
plish. 


Shielded Metallic Are Welding 
Process 


The direct current shielded me- 
tallic are process is presently looked 
upon by those who have investigat- 
ed the subject as the most suitable 
now available for stainless steel pip- 
ing. This is because of the high 
state of development of that process 
and because it eliminates all of the 
objections just mentioned against 
the employment of the oxyacetylene 
process. This judgment is probably 
correct for standard weight pipe 2 
in. and larger. On the other hand, 
the employment of d-c shielded, 
metallic arc welding for pipe which 
has a wall thickness of % in. or 
less requires a high degree of skill. 
It is necessary to use 1/16 to 3/32 
in. electrodes (to which most pipe 
welders are not accustomed) and, 
even with these, considerable care 
must be taken to avoid burning 


holes in the pipe and yet to insure 
obtaining full penetration. For each 
combination of wall thickness and 
electrode size there appears to be 
an ideal speed of welding having a 
very limited range of variation 
which will avoid the opposing haz- 
ards of burning through and failure 
to get penetration. From what has 
been said on this point, it should 
be clear that close regulation of the 
output of the welding generator is 
desirable. This means using a ma- 
chine capable of being satisfactorily 
regulated to at least half the min- 
imum welding current normally em- 
ployed with % in. carbon steel elec- 
trodes and it also means frequent 
cleaning of the generator and re- 
placement of its brushes. It is de- 
sirable to use an ammeter and a 
voltmeter on the output side of the 
generator so that the machine can 
be accurately adjusted. Although 
a-c welding can be employed in 
welding stainless steel, possibly to 
some advantage over d-c welding, 
its need for special power circuits 
has made it unpopular in most pipe 
fabricating shops and has almost 
wholly prevented its use in field 
shops and for field welding. 

The inert gas-shielded arc weld- 
ing process, in which the inert gas 
is either helium or argon (the gas 
being used to shield the molten de- 
posited metal and prevent its oxi- 
dation), and the atomic hydrogen 
process have been applied success- 
fully to the welding of stainless 
steel in general. The atomic hydro- 
gen process has the disadvantages 
that it is not well suited for any but 


Left: Welded stainless piping is used to handle dental cream at the Colgate-Palmolive-Peet Co.'s plant at Jeffersonville, 
Ind. Right: Handling slurry in the manufacture of a detergent type cleansing fluid at the same plant is a typical appli- 
cation of welded stainless piping 
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The inert gas-shielded are welding process using helium or argon is relatively new 


flat work and that the double elec- 
trode torch, by reason of its weight, 
is somewhat difficult to manipulate. 


Inert Gas-Shielded Arc 

Welding Process 

The inert, gas-shielded arc proc- 
ess using helium or argon gas is 
relatively new, having been com- 
mercially applied only since 1942. 
For manual welding, the gas gener- 
ally employed is argon because it is 
less expensive and because it is a 
heavier gas than helium, thus pro- 
viding a more effective shield for 
the molten metal. Because the 
process has only begun to be util- 
ized in welding pipe, it is briefly 
described here. 

The equipment consists of a d-c 
welding machine, an _ electrode 
holder, a tank of argon gas, a source 
of cooling water or air, the neces- 
sary electric cable, the hoses to 
bring the argon and cooling fluid 
to the electrode holder, and regu- 
lators to control the flow of argon 
and the cooling medium. The elec- 
trode holder is specially constructed 
to contain the proper size metal 
electrode (only one electrode is em- 
ployed) around which is placed a 
ceramic shield to direct the flow of 
argon toward the molten metal. The 
argon flows through the torch, of 
course, as does the cooling medium 
which is supplied to prevent rapid 
consumption of the metal elec- 
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trode. In one design of torch the 
return path of the coolant is 
through a hose surrounding the 
electric cable supplying the current 
to the electrode, thus cooling it 
also and thereby making it possible 
to reduce its size and weight. 
In applying the process, an arc is 
drawn between the single metal 
electrode and the work with 
straight polarity being used (where 
the ordinary d-c shielded metallic 
arc process is employed, reverse 
polarity is required). A bare wire 
is employed and, in general, the 
weld is made much as would be the 
case with oxyacetylene equipment. 
The process has the same advan- 
tages as does the oxyacetylene 
process and largely avoids the lat- 
ter’s disadvantages. For thtese rea- 
sons, it offers promise of being a 
most suitable process for welding 
stainless pipe % in. and less in 
thickness. However, there are two 
points which must be kept in mind 
in connection with this type of inert 
are welding. It is essential that the 
welder so manipulate the electrode 
holder, as he progresses around the 
pipe, that the argon being emitted 
from it is always directed toward 
the molten puddle. Failure to do 
, this may result in a partially oxi- 
dized, partially porous weld. Again, 
tit must always be remembered that 

he argon, after it leaves the elec- 
ersce holder, may be blown away 





from the weld by a relative y \o, 
velocity air current. In usiiz th, 
process in the shop, a shield |) pre. 
vent such air currents reach 1g th, 
weld area is desirable; for © itdoo; 
work such a shield is essenti:s Th, 
process probably should not be use, 
out-of-doors in a strong wi: 

From this brief discussion »{ t}, 
fusion welding process, it may bp 
seen that there is as yet no sing} 
process which is completely satis. 
factory for welding all grades size; 
and thicknesses of stainless ste¢) 
pipe. Hence, the process should bp 
selected to fit the conditions of the 
particular installation. In addition 
it must be said that new develop- 
ments in the application of the 
various processes are constantly 
taking place. The foregoing discus. 
sion, therefore, presents only wha: 
is currently considered as goo 
practice in the field of stainles 
steel pipe welding. 


Heat Treatment 

It is probably correct to say that 
the majority of stainless stee) pip- 
ing which will be installed wil! not 
require heat treatment subsequent 
to welding. 

The heat treatment of carbon and 
low alloy steel piping, after weld- 
ing, is carried out to avoid crack- 
ing, to reduce residual stresses, to 
improve the physical properties of 
the weld, or possibly all three of 
these. Generally speaking, thes 
reasons do not apply to the heat 
treatment of stainless steel. The 
most common reason for heat treat- 
ing stainless steel is to restore its 
corrosion resisting properties which 
may have been reduced by carbide 
precipitation having taken place 
as a result of welding. In the fusion 
welding process, the weld meta 
itself and the heat affected zone 
obviously must pass through the 
temperature range of 800 to 1600? 
which is known to cause carbides 
to precipitate. The longer the meta 
stays in that temperature range 
the more precipitation wil! take 
place. As indicated in the first aru- 
cle of this series, type 347, because 
it has columbium added to it 
reduce the carbide precipitation 
tendency, is commonly employed !! 
place of type 304 to eliminate the 
necessity of heat treatment subse- 
quent to welding. 

As normally carried out, the hea! 
treatment of stainless steel consis’ 
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in raising the température of the 
welded assembly to 1900-2050 F and 
then quickly cooling it to at least 
g00 F in order to get it through 
the range of 1600-800 F as rapidly 
as possible. In the case of light- 
weight pipe such as Schedule 10 or 
even the smaller sizes of standard 
weight, the cooling can be accom- 
plished by means of an air blast. 
For larger and heavier pipes, the 
use of a water spray or a water 
quench tank is necessary. This heat 
treatment is commonly known as 
annealing. A more accurate term 
is solution heat treatment since 
its object is to put back into 
solution those carbides which have 
precipitated as a result of welding. 
The annealing process is employed 
for types 304, 347, and 316. 


A second heat treatment process 
generally used for type 347 when 
used for pressure vessels has been 
termed stabilizing. It consists in 
raising the metal to a temperature 
of 1500 to 1650 F, holding at that 
temperature for two hours mini- 
mum, and cooling in still air or a 
furnace. The purpose of the treat- 
ment is based on the fact that type 
347 does not perfectly resist carbide 
precipitation when being welded. 
The stabilizing treatment is applied 
to enable the columbium to form 
columbium carbides to the greatest 
possible extent in a reasonable pe- 
riod of time so that the chromium 
present will be free to provide the 
maximum corrosion resistance. 
Thus, this treatment is intended to 
reduce local corrosive attack which, 
when once started, is likely to pro- 
ceed at an accelerated rate. It, of 
course, effectively relieves locked up 
stresses caused by welding. 


A third kind of heat treatment is 
known as spheroidizing. It is ap- 
plied only to type 316 and usually 
only to pressure vessels and con- 
sists in holding the metal at a tem- 
perature of 1600-1650 F for 72 hr. 
The purpose of this heat treatment 
is to place the unit in a state of 
minimum internal stress and to 
Stabilize the steel. It is understood 
that in some severe services, this 
treatment has reduced the rate of 


corrosion attack as much as 50 per- 
cent 


When heat treatments of the 
types described must be used, it is 
desirable to pickle the metal after 
the stabilizing or spheroidizing heat 


The absence of carbides in the grain boundaries of type 304 stainless steel, before 
welding, is shown in this photomicrograph, enlarged 1000 times 
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Above: Precipitated carbides in the grain boundaries of type 304 stainless result 
from are welding (enlargement, 1000 diameters) 


Below: Heat treatment after welding eliminates carbide precipitation in the grain 
boundaries of type 304 stainless steel. This photomicrograph again shows the 
same section enlarged 1000 times 
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treatments and it is quite necessary 
to do so in the case of the annealing 
process to remove the scale which 
has formed. The difficulty and cost 
of heat treating and pickling fabri- 
cated assemblies are such as gen- 
erally to warrant the higher initial 
cost of types 347 and 316, if by their 
use the heat treatment of type 304 
(the least costly of the three alloys) 
can be avoided. Incidentally, it is 
usually true that carbide precipita- 
tion caused by welding type 304 is 
harmless—that is for mildly corro- 
Sive service, such as is encountered 
in many food handling processes 
and where contamination from cor- 
rosive products (formed by the ac- 
tion of the fluid on the pipe) are 
the primary factors governing the 
selection of stainless steel. For this 
reason type 304 welded piping sys- 
tems, not heat treated, have many 
applications. 

In this general connection, it 
should be pointed out that local 
heat treatment by torches, small 
furnaces, or electric resistance or 
induction heaters cannot be em- 
ployed in heat treating stainless 
steel pipe welds. Obviously all such 


devices simply transfer the heat 
affected zone from the weld to the 
end of the locally applied source of 
heat where carbide precipitation 
will take place. 

Before a contract is entered into 
to fabricate and erect a stainless 
piping system, it is absolutely essen- 
tial that a clear understanding be 
reached between the owner and 
contractor as to what welding proc- 
ess shall be employed and, if heat 
treatment is required, which type 
of heat treatment shall be used. 


Other Joining Methods 


Among the processes being em- 
ployed in joining stainless steel pip- 
ing, soldering and brazing must be 
included. While neither of these 
cause fusion of the base metal, they 
are designated by the American 
Welding Society as welding process- 
es. At first thought, they do not 
seem appropriate for use with stain- 
less steel. Nevertheless they are 
extensively employed when stain- 
less is chosen for sanitary reasons 
and for uses where the desire to 
avoid fluid contamination is the 


deciding factor. However, juc yey; 
must be used in applying he» 
processes. The presence of ¢ jp. 
ilar metal in the joint may aug 
galvanic corrosion. Again, vhey 
solders or brazing alloys a: ep. 
ployed, they may have a ch. nica) 
action on the fluid which l be 
undesirable. 


Silver brazing alloys are <tep. 
sively used in the food ha lin: 
industry, especially in the da 
dustry, to assemble stainles. ste) 
piping. Quite frequently the oin:: 
are made in a field shop, s ecig 
equipment being required. Fr the 
most part, the valves and [1 \ting 
for food handling are ma by 
specialty manufacturers and ar. 
ranged for union connections 
pipe. The pipe is purchased , 
random lengths and fitted wit) spe- 
cial, sanitary type, silver brazed 
unions by the contractor. The cu: 
lengths of pipe are usually made | 
ft or less in length for ease ; 
periodic disassembly for purposes 
of sterilization. The male and fe- 
male faces of the unions are gener- 
ally refaced by the contractor after 
brazing the unions to the pipe 





Radiant Heating for -32 


P ERHAPS THE largest multi-story 
structure in the middle west to 
incorporate a radiant heating sys- 
tem is the new American Procurate 
building erected for the Sisters of 
Mercy of the Holy Cross at Merrill, 
Wis. 

The building is of reinforced con- 
crete with a stone facing and is in 
the form of a huge cross. The arms 
of the cross contain the dormitories, 
offices and school rooms and are 
three stories in height, 42 ft x 130 ft. 
The middle portion of the arms is 
four stories in height and 90 ft wide. 
Connected to the center portion of 
the building is the chapel portion 
which forms the stem of the cross. 
This portion of the building extends 
at right angles 150 ft from the offi- 
ces and administrative part of the 
building. 

The chapel is in a modern gothic 
style and the administration portion 
of the building in a modern design. 
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Nearly nine miles—47,000 lineal 
feet—of wrought iron pipe was in- 
stalled in the floor of the first story 
chapel and lobby entrance and in 
the ceiling of the administrative 
and residential wings in the con- 
struction of the radiant heating 
system. The problem of adequately 
heating the structure was compli- 
cated not only by the large size of 
rooms and high ceilings but also 
by the fact that Merrill is located 
in a cold zone with low average 
temperatures. Thus the system, un- 
like those employed in many other 
structures throughout much of the 
United States, was designed to meet 
a minimum outdoor temperature of 
32 F below zero. 


Pipe Grids for Stairways 


A novel feature of the heating 
system is the fact that pipe grids 
also were installed under each sec- 


F Weather 


tion, or pitch, of the stairways, ' 
control downdraft cold air currents 
in the stairwells. 

Two heat exchangers, converting 
steam supplied by two stoker fired 
boilers (each rated at 12,500 EDR 
provide hot water circulated 
through the pipe coils of the system 
Bin-feed stokers supply fuel to the 
boilers. Pumps from 1 to 5 hp were 
installed to provide circulation 0! 
the water in the four zones int 
which the structure was divided fo 
heating. 

The architect is Ray R. Gauge! 
chief architect, Walter Butler Con- 
struction Co.; general contractor 
Walter Butler Construction Co.; de 
signers of the radiant heating sy> 
tem and ventilation, Samuel ® 
Lewis & Associates; chief engineer! 
in charge of construction, C. W 
Oslund, Walter Butler Constructio 
Co.; and heating contractors, / 
McClure-Kelly & Co. 
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Reised letters on the wall of the sixth 
floor building corridor, adjoining the 
entrance to the office, leave no doubt 
as to where you're going 


Air Conditioned Engineering Office 
Planned for Comfort and Efficiency 


Facilities that any engineering 
office of comparable size—or 
engineering department of a 
plant or institution—might envy 
are provided by the new quar- 
ters of Robert E. Hattis, Con- 
sulting Engineers, Chicago. Oc- 
cupying 2800 sq ft of remodelled 
space in an older building, the 
layout provides an attractive re- 
ception room, private offices for 
the two principals of the firm 
(father and son), a drafting 
room for two supervisors and 21 
men on the boards, as well as 
service areas for filing, storage, 
and many conveniences not usu- 
ally found in offices of this kind. 
The entire suite is air condi- 
tioned for comfort and efficiency. 





The attractive reception room as seen 
through the entrance doors. Doors at 
the left lead to the two private offices, 
and behind the stenographer’s desk at 
the right is the door to the drafting 
room. On the reception room wall to 
the right of this picture (not shown 
here) are two large maps with wash- 
able surfaces, one of the city and its 
environs and the other of the United 
States. Locations of current projects 
of the firm are indicated on these 
maps. There's a comfortably uphol- 
stered bench for the visitor at the left 
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A 7% ton central station air con.’ tio, 
ing unit in the northwest corner | { ;), 
drafting room serves the entire .yi;, 
through aluminum ductwork. 1), 
owner designed the air condi) ning 
system, and the contractor w:~ ;), 
Acord Ventilating Co. Convecto: raqj. 
ators with steel radiating fins, su ,.)lieq 
with steam from the building’s | ,j),, 
earry the heating load. Betwee: cach 
pair of adjustable drafting tab. . ;, , 
reference table, and a shelf ry ning 
along the entire side of the roo: pro. 
vides convenient space for bulk» ¢ai,. 
logs. The end of this shelf m., \, 
seen at the left side of this vies 


There is a “white print” machine a 
the south end of the drafting room, 
normally screened by a venetian blind 
hung from the ceiling and running 
almost the full width of the room; the 
blind was raised to take this photo. At 
the right is the outdoor air intake for 
the air conditioning system, insulated 
up to the point where the outdoor air 
is mixed with the circulated air. The 
air conditioning control panel is 
mounted on the wall where the duct 
insulation ends 


eee ee ae ee 
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Robert Hattis’ private office is com- 
plete with built-in bookcase and stor- 
age cabinets at the left, filing cabinets, 
conference table and chairs, and desk. 
On top of the file drawers to the left 
of the desk is a wire recorder which is 
used to preserve details of conferences. 
This photo was taken from the door- 
way between the reception room and 
this private office 





( Photos by Marvin Heiman for 
Heating, Piping & Air Conditioning ) 











Among .the facilities of the office is 
this microfilm camera, kept out of 
sight behind drawn curtains which 
have — aside for this picture. 
To the left is the microfilm viewer. 
Microfilming engineering drawings 
and specifications saves file space, and 
provides copies of large drawings 
which are easy to carry and handle on 
out-of-town trips of the staff. There 
's also a small but complete photo- 
sraphie darkroom, and locked storage 
space for the many testing instruments 


used in checking on the job 
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Fig. 1—Individual ducts go to each 
room, each duct having a separate 
booster coil and a cooling coil. Two 
control valves are provided for each 
duct, as one room might be calling for 
heat at the same time another room re- 
quired cooling 
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Supply Lach Room of New Building 


Te YEARS AGO the National Alu- 
minate Corp. completed and moved 
into a new office building in the 
Clearing industrial district of Chi- 
cago [see HPAC, February 1937]. 
Its white terra cotta walls, blue 
trim, modern appearance,. window- 
less construction, and complete air 
conditioning were features designed 
to make it a really pleasant place to 
work—but they were concepts new 
enough to place the project in the 
class of an experiment in this ultra- 
modern type of construction. 

Ten years of operation have 
proved the experiment to be a suc- 
cessful answer to the distracting 
problems of noise and dirt that are 


normally considered inevitable in 
the heart of a busy industrial dis- 
trict. That the general health and 
productivity of office personnel have 
improved in these quiet and pleas- 
ant surroundings is a certainty. 
Likewise (while it was certainly a 
very minor factor in promoting its 
construction) there is little doubt 
that the modern, clean, and effi- 
cient appearance of the building— 
both inside and out—has per- 
formed a public relations service 
that must be credited with more 
than a few product sales. 

Add to these advantages a de- 
crease in personnel turnover, the 
pride each employee takes in his 


GERALD C. DITTMAN, mechanical engineer, Schmidt, Garden 
& Erikson, architects and engineers, Chicago, explains the rather 
unusual heating and air conditioning system installed in the new 
addition to the National Aluminate Corp.'s windowless office 
building. The method practically duplicates that employed for 
the original building when it was constructed 10 years ago (and 


which was described in our February 1937 issue). 


Individual 


ducts—each with a booster heating coil and a cooling coil— 
supply each room of the building. Chilled water is furnished by 
steam jet refrigeration, the steam being supplied from the exist- 
ing boiler plant which must be kept in operation in the summer 


anyhow for process work 
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company’s office, and you have 
more than enough reasons why re- 
cent expansion has taken the form 
of an office addition incorporating 
equipment and construction deta 
that are practically duplicates 
those of the original building 

The details of construction and 
air conditioning of this truly mod- 
ern structure will be of interest t 
heating and air conditioning engi- 
neers, and to any manufacturing 
executive who now, or in the future 
may contemplate a new office build- 
ing. 

The new addition is approximate- 
ly 50 ft wide by 135 ft long and tw 
stories high. The building is of re- 
inforced concrete, skeleton typ 
with 13 in. masonry walls, 2 in. fur- 
ring lath and plaster. The roof is 
insulated with 2 in. granulated cor* 
block provided with tar and grave 
The interior of the building is tw 
with plaster partitions. Acoust 
ceilings have been providec 
throughout and the floors are eithe! 
rubber or asphalt tile block. 


Individual Ducts to Each Room 


In order to heat, cool and ven- 
tilate the building, two supply [a0 
systems were installed, one with 3 
capacity of 12,500 cfm and the sec- 
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ond with 10,500. Each system re- 
circulates part of the air. The bal- 
ance is taken from the outside 
where it is passed through an elec- 
tric precipitator, preheating coils, 
humidifier, and then to the fan 
where it is carried to a large plenum 
chamber. From this plenum cham- 
ber individual ducts are carried to 
each room and each individual duct 
system is provided with a separate 
pooster coil and a cooling coil. The 
room booster coils are two row and 
the cooling coils are eight row, 
water type, double serpentine. 

Fig. 1 shows the general arrange- 
ment of the large plenum chamber 
with ducts going to each individual 
room, and it will be noted that two 
control valves are provided for each 
duct so that while one room might 
be calling for heat, another room 
might be calling for cooling. 

Hot water converters are used to 
furnish hot water to the coils by 
means of a circulating pump. There 
are two converters that are used in 
connection with the preheating 
coils, one converter for each system 
with a separate circulating pump. 
The room booster heaters are fur- 
nished from another converter with 
a single pump. 

Germicidal lamps have been in- 
stalled in the fan discharge so as 
to kill all forms of bacteria before 
the air is delivered into individual 
rooms, 

In addition to the supply fans, 
there are installed on the roof five 
mechanical exhaust ventilators. 
These exhaust ventilators are used 
for removing air from the toilet 
room systems, the lunchroom, and 
also a certain portion of the air in 
most individual offices, laboratories, 
etc. In general, air is supplied in 
laboratories, etc., in the upper part 
of the room, and the recirculating 
connection from the room is taken 
off the opposite side of the room 
from the floor. A separate exhaust 





Top: Fig. 2—There are two converters 
supplying hot water to the preheating 
coils—one for each supply fan system 
—and the room booster heaters are 
supplied from another converter with 
a single pump, as illustrated here. 
Bottom: Fig. 3—A new 50 ton capaci- 
ty steam jet refrigerating machine was 
installed and the capacity of the exist- 
ing machine was increased. This type 
of refrigeration proved most economi- 
cal in this ease, for a high pressure 
boiler plant provides steam for process 
work, and for plant heating in the 
winter. It was therefore desirable to 
build up the summer steam load 
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connection is taken out of the room 
at the ceiling of the opposite side 
from the supply, an arrangement 
which makes it impossible to un- 
balance the air conditioning system. 


How System Is Controlled 


A thermostat located in each 
room controls the room tempera- 
ture through gradual control of 
chilled water and hot water flow 
valves on the cooling and booster 
coils for that room. The preheater 
coils are controlled by a duct 
thermostat on the leaving side of 
the fan which regulates the steam 
flow to the preheat converter and 
also stops the circulator pump 
when heat is no longer required. 

In summer a room type hygrostat 
located in the general office opens 
and closes the chilled water valves 
on all the room cooling coils simul- 
taneously as the humidity in the 
general office rises and falls. This 


Fig. 4—This drawing illustrates the 
principle of operation of the steam jet 
refrigeration, which is further. ex- 
plained in the text 





control is for one fan system. A 
similar control set-up with the hy- 
grostat in one of the other rooms 
controls the other fan system. The 
action of this control, however, does 
not interfere with the action of the 
various room thermostats. 

In winter the hygrostats ., men- 
tioned above control a grid type hu- 
midifier in the inlet of each of the 
supply fan systems. The refrigera- 
tion machines are controlled by two 
immersion thermostats in the 
chilled water header through four 
pressure switches, each of which 
operates a steam valve to one stage 
of refrigeration. 


Steam Jet Refrigeration Used 


The air conditioning system uti- 
lizes steam for cooling through the 
medium of steam jet refrigeration 
machines. National Aluminate was 
one of the first concerns to take 
advantage of this type of system. 
A large high pressure boiler plant 
provides steam for process work, 
and for plant heating during the 
winter, but these boilers were oper- 





















ated with minimum loads uring 
the summer. It was found ve: y eco. 
nomical, in this case, to bu id yp 
the summer steam load and , OVide 
steam jet cooling circulation Th 
the refrigeration cost is, in ality 
only the actual cost of fu | re. 
quired to produce the extra -tean 

One new 50 ton steam je: uni 
(see Fig. 3) was installed and th. 
capacity of the existing michinp 
was increased to give maximum ca- 
pacity for the present condenser 
The capacity of the steam je: ma- 
chines is 125 gpm each when coo). 
ing water from 58 to 48 F with 359 
gpm of condensing water available 
at 84 F or less and utilizing steay 
at 100 psi pressure. 

The new machine is cross con- 
nected with the existing machine 
so that the entire cooling load cap 
be picked up in four steps as load 
conditions require. This capacity 
change is accomplished automati- 
cally through application of pnev- 
matically operated thermostat and 
valve equipment. 
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One new cooling tower was in- 
stalled and one existing tower was 
rebuilt to increase its capacity to 
the same as the new tower. The 
towers are conventional type, red- 
wood filled, induction draft cooling 
towers, approximately 15 ft wide by 
16 ft long and 25 ft high. Capacity 
of each tower is 350 gpm, cooled 
from 94 F to 82 F when the prevail- 
ing wet bulb temperature is 75 F. 
Condenser water circulating pumps 
take their suction from a common 
line, but each pump has a separate 
connection to return the water to 
its cell of the cooling tower. Piping 
is so arranged and valved that it is 
possible to have either tower serve 
either refrigeration machine. 

The circulating water which 
passes through the condensers is 
carried out and cooled through a 
cooling tower to remove the heat of 
condensation, and it is then re- 
used through the refrigeration unit 
condenser. 


How a Steam Jet Unit Functions 


As a matter of explanation, the 
principle of the steam jet refrigera- 
tion unit is based upon the temper- 
ature of water assuming boiling 
temperature at a vacuum pressure: 
for example, 29.66 in. mercury 
vacuum is equivalent to 48 F water. 
In other words, any water entering 
the evaporator of the steam jet re- 
frigeration unit above 48 F would 
begin to boil and then drop in tem- 
perature until it reaches 48 F. The 
vacuum will then be 29.66 in. mer- 
cury. The chilled water then be- 
comes the refrigerant in the cooling 
system (see Fig. 4). 

Steam jet boosters are used to 
produce the vacuum pressure in the 
evaporator. The motive power for 
producing the vacuum in the evap- 
orator is steam through boosters 
and ejectors, which remove the va- 
pors produced by the boiling of the 
returned refrigerant (water in this 
ease) from the cooling coils. This 
returned refrigerant from the cool- 
ing coils, being above the desired 
temperature for cooling, must be 
boiled to reduce its temperature. 
The cooled water is then called the 
chilled water, or refrigerant, and is 
used in the cooling coils. 

The chilled water, or refrigerant, 
referred to above is removed from 
the evaporator by a centrifugal 
pump and delivered to the various 
coils which regulate the room tem- 
perature and humidity. 
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Fig. 5—This view of one of the two large offices shows the special rectangular 
type of fluorescent lighting fixture used throughout 


On hot, humid days the steam jet 
refrigeration unit characteristics 
are such that it will give a very 
large overload capacity. This means 
that the cooling down period is re- 
duced and peak loads are easily 
handled. It is impossible to strain 
or damage a steam jet refrigeration 
unit by any overloads. 

Economical part load operation is 
obtained on this unit by using auto- 
matic boosters which are cut in and 
out depending upon the refrigerat- 
ing load required to cool and de- 
humidify the air in the building. 
The control of the refrigeration unit 
under all load conditions is very 


simple and automatic. Steam and 
water are automatically controlled 
by the temperature of the chilled 
water leaving the evaporator. 
Cooling water through the con- 
densers is treated to eliminate scale 
and slime deposits forming on the 
condenser tubing and this practice 
has proven very effective in elim- 
inating loss in heat transfer. 
Schmidt, Garden & Erikson were 
the architects and engineers for this 
project, the ventilating contractor 
was Narowetz Heating & Ventilating 
Co., and the piping was installed by 
Northern Plumbing & Heating Co. 


[Photos by Hedrich-Blessing Studio) 


CONDENSING UNIT STANDARD PROGRESSES 


Representatives of a dozen lead- 
ing corporations in the refrigera- 
tion field reported progress last 
month in the creation of a set of 
minimum standards for open type 
condensing units up to and includ- 
ing 5 hp in size. 

There were indications that the 
standards could be completed and 
approved before the end of 1947, 
following another meeting of the 
industry joint engineering commit- 
tee at Swampscott, Mass. Bringing 
together men from both the Air 
Conditioning & Refrigerating Ma- 
chinery Association and the Refrig- 
eration Equipment Manufacturers 
Association, the Swampscott session 


was “the second in history at which 
representatives of groups covering 
the entire refrigeration machine in- 
dustry were able to meet and work 
in complete unity for a common 
purpose.” 

At Swampscott the committee 
members had before them a pre- 
liminary draft of the new set of 
minimum standards. They spent 
an entire day going over them, item 
by item and paragraph by para- 
graph. In their revised form the 
standards will be sent to all inter- 
ested parties for further comment 
or approval. A third meeting of the 
committee will then put the stand- 
ards into final form. 














Design Engineer Reports 
on Operating Experience 


PRACTICAL PIPING PROBLEMS 


Ovr TRIP TO Sydney, Australia, 
from Abadan was as eventful as the 
previous leg—if not more so. This 
was another long stretch (24 days), 
and it seemed as if something were 
happening most of the time. Two 
things had us on edge—the fact 
that we still had only one useful 
feed pump, and that it was in an 
unknown condition; and the fact 
that our two fuel oil service pumps 
were in poor shape and were get- 
ting worse every day. The fuel oil 
we had taken on board at Abadan 
was none too good in that it had a 
high viscosity, a high flash point, 
and contained a very considerable 
quantity of sand and vegetable 
matter. So trouble was to be ex- 
pected. 

Our first emergency was a rather 
amusing and peculiar one and hap- 


pened even before we got out of 
the river and into the Persian Gulf 
proper. We were operating at 70 
rpm, which for navigating in this 
channel was full speed. We were 
expecting to reach the gulf soon 
and thus expected to receive a call 
from the bridge to increase the 
speed to the normal 88 rpm. When 
the “phone finally rang,” they 
wanted full speed all right. But the 
mate sounded slightly hysterical, 
and asked for all power possible. 

I opened the throttle wide— with 
almost negligible results. We knew 
something was wrong somewhere 
but weren’t sure what it was. For- 
tunately, the first engineer was also 
in the engine room (as he should 
have been during maneuvering) so 
we were able to do all possible to 
increase the power. The steam 


JOHN H. CLARKE, the author of this article, wanted to get 
information on the problems with piping systems, pumps, valves, 


heaters, control and other mechanical equipment 
faced by the operating man . . . how designs per- 
form in actual service ... how equipment is actu- 
ally operated. The answers to these questions were 
among his objectives when he (a marine design 
engineer by training and profession) shipped on a 
tanker as junior third assistant engineer. By the 








time his seagoing phase was completed (he's now back on land 
as a design engineer with the Standard Oil Company of Indi- 
ana) he got plenty of practical information on piping, pumping, 
heating, ventilating, and other subjects. His comments and 
observations on much of his experience are continued here from 
our November issue. A lot of what he found out applies not only 
to marine work but to the design, operation, and maintenance 
of mechanical equipment in plants and buildings as well. 


pressure in the meantime dropped 
from 450 to less than 400 psi and 
we were again laying down a 
smoke screen. In view of our past 
oil troubles, we suspected that that 
was a contributing cause, so we in- 
creased the oil temperature by 
opening up more on the bunker and 
oil heater coils. But still it didn't 
seem to help much. In about five 
or 10 minutes we got a signa! for 
half speed and were able to catch 
up and straighten out the plant 

That noen we found out what had 
happened. It seems that we hit a 
mud bar in the narrow delta chan- 
nel going out into the Persian Gul! 
Supposedly, we had about a foo! 
clearance for our draft but evi- 
dently someone miscalculated for 
we literally dug our way through 
The boys on deck said that grea! 
chunks of mud were coming up to 
the surface and that the ship 
slowed almost to a standstill. How- 
ever, we did make it, and there was 
some satisfaction in knowing that 
we must have made it easier for the 
next loaded ship. It was no wonder 
that we were unable to get up to 
higher than 80 rpm, and it was 2 
miracle that we got up that high 
After all, the ship wasn’t built for 
dredging service. 

About a week out from Abadan 
the cabin boy became seriously i! 
apparently from appendicitis. We 
radioed for help and headed for the 
nearest port, Bombay, India. We 
came into the port in the morning 
on a beautiful clear day and got 4 
good enough view of that enormous 
harbor to appreciate its possibi! ties 
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and the size of the city. We had a 
difcult time contacting the pilot 
bos, and when we did they raced 
for us like mad, waving their arms 
and shouting. We soon learned that 
we had drifted in too far and were 
in danger of grounding here also. 
So we went full astern for about 
five minutes in order to bring the 
ship to a stop, and to back it out of 
danger. Again we must have moved 
several tons of sand in the process. 
And while we didn’t hit the bottom, 
we must have been close to it. 

A port physician came out in a 
crash boat and confirmed that the 
cabin boy was stricken with appen- 
dicitis, so he was taken ashore to 
be hospitalized. We hoisted our 
anchor and were soon on our way 
again. The only aftermath of this 
incident arose about a thousand 
miles (actually) out to sea when it 
was discovered that someone had 
neglected to pull our starboard 
anchor all the way up, and that it 
was hanging over the side and flap- 
ping in the breeze. A loose anchor 
can be serious in even a moderate 
sea, so we stopped right out there 
in the middle of the ocean and 
hauled it up. 


Serious Fuel Oil Pump Trouble 


We experienced serious fuel oil 
pump trouble practically all the 
way to Sydney. For several weeks, 
hardly a day went by but what a 
pump failed. This reached the ulti- 
mate on one of my watches when 
one pump suddenly failed, the fuel 
oil pressure dropping to 100 psi. The 
standby pump was put into service 
and the chief was immediately 
called to check the pump that had 
failed. He arrived just about the 
time the second pump failed. So 
both pumps were operated in paral- 
lel. This held the pressure up to 
150 psi for another five minutes 
and then the pressure took another 
nose dive to between 75 and 100 
psi, and we had to work fast. 


The chief and the second engi- 
neer attempted to start a large ca- 
pacity fuel oil transfer pump, which 
had a discharge cross connection 
to the fuel oil service system. This 
pump was supposed to be for low 
pressure service and its relief valve 
was set at 125 psi, but we hoped it 
would at least keep us going for 
awhile. It was first started on high 
speed, and the relief immediately 


popped—so it was shifted to low 
speed. This was soon followed by 
the unmistakable odor of burning 
rubber and varnish. The pump was 
promptly stopped. In the mean- 
time, the pressure had returned on 
the regular fuel oil service pumps 
about as mysteriously as it had dis- 
appeared. 

A check of the transfer pump 
Starter box showed that no damage 
had been done by the overheating, 
which had been caused by the fact 
that when the pump was shifted 
from high to low speed, the me- 
chanical interlock failed to de-ener- 
gize the high speed coil, so that 
both coils had been energized at 
once. 

As for the peculiar manner in 
which the fuel oil service pumps 
lost and recovered their pressure, 
I have heard only one logical solu- 
tion to that phenomenon. That is 
that the pumps must have picked 
up a considerable amount of sludge 
from the bottom of our fuel tanks, 
and that this oozed through the 
suction line and strainer so slowly 
that it would be much the same as 
if the suction valve were almost 
closed. This may have been the 
case, inasmuch as the high slip 
caused by the worn pump casings 
of these screw type pumps would 
have made such a situation possible. 
However, I distinctly remember 
checking the pressure loss across 
the strainer under these circum- 
stances and this was normal at all 
times observed. There is a possibil- 
ity that the strainer gage lines 
were plugged, and that the gages 
were not registering correctly; this 
has happened frequently. The suc- 
tion strainer was clean, and was 
being cleaned once a day. The 
basket of the strainer was provided 
with 3/32 in. diameter holes (which 
is larger than the usual design 
practice) so no trouble should have 
been encountered from this source. 
Has anyone any other solution to 
offer? 
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As an interesting offshoot of the 
above troubles, it should be noted 
that every time we required an 
additional steam load for cargo 
heating, deck steam, “Butterworth- 
ing” (tank cleaning), or blowing 
tubes, it was first necessary to slow 
down the ship so as to stay within 
the fuel capacity of the pumps. For 
soot blowing we now had a regu- 
larly scheduled slowdown for about 
20 minutes each morning. 


Excessive Clearance Causes 


Feed Pump Failure 


Along with our fuel oil pump 
troubles, we were also having con- 
siderable trouble with the feed 
pumps. The forward main feed 
pump, (turbine-centrifugal) was 
again tested and again failed to 
develop more than 300 psi. Around 
500 psi was necessary for feeding 
the boiler. The top casing and the 
rotor were then removed for a more 
thorough inspection of the pump. 
This revealed that the pump thrust 
bearing shoes on the aft side had 
fused and were practically non- 
existent as bearings. The journal 
bearings were also worn, and were 
replaced when the pump was finally 
repaired at Sydney. 

Interstage cutting was still given 
as the reason for the pump failure 
No such cutting was observed by 
me, and it was my opinion that the 
failure of the thrust bearings had 
increased the vertical clearances of 
the casing wearing rings at the im- 
peller. A subsequent talk with a 
representative of the pump manu- 
facturer convinced me, however, 
that the actual reason for the fail- 
ure of the pump was that when the 
journal bearings had failed on pre- 
vious occasions, the dropping of the 
shaft wore the casing wearing rings 
into an oval shape. The excessive 
clearance eventually became great 
enough to cause the pump to fail. 

The failure of these pump bear- 
ings (and the turbine bearings as 
well) could not be attributed to 
lack of oil. The oilers saw to that, 
in their own inimitable manner. At 
least twice a watch (there were four 
hours to a watch) they were pour- 
ing a pint of oil through each bear- 
ing in an attempt to drain out the 
“water” in the bearings and also 
to cool them off. Of course this did 
cool them off temporarily, but I 
doubt if they got rid of much water: 
it never got a chance to accumulate. 
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This photograph of a similar ship shows a view of the lower machinery spaces, 
looking aft from the compressor flat. The large handwheel in the upper right 
is the one that came off as the oiler was turning it, thus causing a serious fall. 
To reach the valve, it was necessary for the oiler to stand on the platform guard- 
rail, shown near the bottom of the picture. Such a requirement certainly did not 
contribute to safe operation of the equipment 


What they mistook for water in the 
oil was actually air, emulsified in 
the oil, thereby giving it a whitish 
color. The above procedure result- 
ed in our collecting a 42 gal drum 
of “waste” oil every two to three 
days, this oil then being pumped 
overboard to dispose of it. As soon 
as the chief discovered this, he 
clamped down on the oil usage, but 
he was never able to cut it down to 
a normal amount or to convince the 
oilers that their procedure wasn’t 
correct. Each oiler had learned from 
his predecessor and he knew. 


Bearings Overpacked with 
Grease 


This same type of inherited ex- 
perience also accounted for the ex- 
cessive overpacking of the pump 
ball bearings with grease, and for 
the greasing of the main circulating 
pump shaft with-ordinary chassis 
grease in lieu of the proper grease 
for salt water service. We had trou- 
ble throughout the trip with this 
sort of thing, and the only way it 
was ever licked was to restrict all 
greasing to two men—the electri- 
cian for the motors, and the third 
engineer for all other eneine room 
equipment. Of course, this should 
have been done in the first place. 

In order to give us some measure 
of safety for the rest of the trip 
to Sydney, the reciprocating auxili- 
ary feed pump was now checked to 
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see if we could get it into service 
for an emergency. The valve chest 
was opened to determine the cause 
of the valve leaks and it was found 
that the suction discs were seri- 
ously pitted and were seating im- 
properly. The valves were then all 
ground in until a tight seal was 
obtained and then the pump was 
tried out to see if we could operate 
with it at reduced speed. 

It worked moderately well for 
awhile, and then a gasket blew out 
on the valve chest cover plates. New 
gaskets were provided and these also 
blew out or leaked after a short 
while despite repeated tightening 
of the cover bolts. Finally, we de- 
veloped a serious gasket leak and 
sprayed the whole lower engine 
room opposite the pump with water. 
The aft main feed pump was se- 
cured at the time, so it was neces- 
sary to work fast to get it started 
and to prevent losing the water in 
the boiler. 

Fortunately, the water that was 
sprayed around did not strike any 
electrical equipment so we escaped 
from this incident without damage. 
However, the sponsors of drip-proof 
motors should note that in any 
power plant, water which might 
damage eauipment does not always 
conveniently come from above. 

The gasket material which was 
used for the valve chest covers was 
of a type specifically recommended 
for high pressure, hot water service. 


However, we could not keep = jen, 
tight, and our problem was « veg 
only when we resorted to th: use 
of copper gaskets. These did oj, 
perfectly. With the auxiliary (ee, 
pump at least usable, the aft a); 
feed pump was shut down om 
enough to flush out the be. ring 
wells and to repack the trip-th: tt). 
valve. We then prayed that it \ oulg 
last at least until we got to S) cine; 
—almost two weeks away. 


Heat Exchange Tubes Foule:! |) 


We were having considerable diff- 
culty with our heat exchange eq uip- 
ment on this trip because o! the 
fact that the tubes had become 
fouled up with the heavy silt of th: 
Shatt al ‘Arab River. No general 
attempt was made to correct this 
condition, but finally the lube oi! 
temperature got so high on our out- 
board auxiliary generator that we 
shifted to the inboard unit, in order 
to clean the cooler on the outboard 
unit. These coolers were very smal! 
less than a foot long, and were de- 
signed with 3/16 in. tubes which 
were rolled into the tube sheets and 
cut off. The projection of the tube 
ends did much to increase the foul- 
ing, and it seemed odd that at least 
the entrance ends had not been 
beaded at the first and at the re- 
turn passes. Larger tubes would 
certainly have been better; as it 
was, about two-thirds of the tubes 
were completely plugged, and man) 
more were partially plugged. In 
any case, the coolers were too smal! 
in capacity and it had been neces- 
sary to operate with about 25 psi 
water pressure to the tubes, in lieu 
of the 5 to 10 psi for which the 
cooler was designed, in order to ge: 
proper cooling. 

In shifting over the generators 
(as mentioned above) the cooling 
water was not turned on for the 
inboard generator cooler. The 
change-over was hurried as it was 
the end of the third engineer’ 
watch, and apparently he over- 
looked opening the cooling wate! 
valve. The second engineer did no 
check the equipment when he came 
on watch so he did not notice that 
the water was turned off. By the 
time the second engineer finally 
discovered the oversight, the cool- 
ing water had been off about an 
hour and a half and the lube ol 
temperature at the cooler inlet had 


Heating, Piping & Air Conditioning, December 1%" 


a ae 


eS & © weoeenne a aes £« 





—_— —_— - hlUhTwerlhr or 


—— a vei wv 


risen to 195 F. What the bearing 
temperatures were we didn’t know, 
as we had no bearing thermome- 
ters; but they must have been plen- 
ty hot. We were extremely lucky 
that we didn’t damage the bear- 
“ings under the circumstances. 


Valve Handwheel Comes Off 


Another incident that occurred 
during the above auxiliary gener- 
ator change-over is worth noting. 
The oiler on watch went below to 
open the exhaust valve on the in- 
poard generator. To do so, it was 
necessary to stand on a platform 
guardrail and hold on to the valve 
handwheel at the same time as it 
was turned. Such a procedure is 
not in the category of safety—but 
for this valve arrangement (poor as 
it was) it was necessary to do so. 
In turning, the handwheel came off, 
and the oiler fell backward down 
onto the platform, the heavy 16 in. 
cast iron handwheel falling on top 
of him. It was a miracle that he 
was not seriously injured. But again 
this pointed to the necessity for 
seeing to it that all handwheels are 
properly secured so that they can- 
not come off accidentally. This may 
seem like a small point, but it is 
often overlooked, and serious acci- 
dents can result. 

Up until a few days before arriv- 
ing at Sydney we had no more ser- 
ious trouble and aside from usual 
fuel oil pump difficulties and a few 
other interesting incidents the en- 
gine room was reasonably quiet. 

One of the two gland studs on the 
125 hp main circulating pump broke 
off after having corroded away from 
% in. to about 5/16 in. diameter. 
The steady low frequency vibration 
of the pump evidently completed 
the job. The stud couldn’t be re- 
placed because there was no way 
of getting at it adequately for bor- 
ing it out without special tools, or 
else removing the large motor over 
the pump (this was a vertical cen- 
trifugal, double inlet, low speed 
pump). For this reason no repair 
was made on the pump and it leaked 
profusely for the entire journey—all 
the way back to our final destina- 
tion in the United States. 

We had been having some trouble 
with areing on the slip rings on the 
main generator and although the 
electrician kept the rings well pol- 
ished and in excellent condition, we 


still had trouble. Part of it was that 
the slip rings were slightly eccen- 
tric with the shaft. The other rea- 
son was that the slip rings were 
only covered on the top (not totally 
enclosed) and we were never able 
to convince the wipers that, when 
sweeping up, it was of the utmost 
importance not to raise a dust cloud 
—particularly around the slip rings. 


The current to these rings was 
about 580 amps at 120 volts. In any 
case, we had had several cases where 
there had been momentary arcing 
at the brushes but this had soon 
disappeared and the rings had been 
immediately cleaned up to keep 
them in good condition. 

But one morning the second engi- 
neer reported trouble on his watch 
and it looked as if we were in for 
more. I reported for my watch half 
an hour later and hadn’t been on 
duty five minutes when things real- 
ly broke loose. It sounded like a 
machine gun barrage. This time it 
was necessary to stop the ship to 
de-energize the slip rings, and to 
change three of the seven brushes. 
The electrician stated that under 
the existing conditions the brushes 
had been lasting a maximum of five 
months. We had been out from 
Baltimore at this time about three 
and a half months, and the brushes 
had been changed at Baltimore. 


Small Gage Lines Break 


We also had a rash of broken gage 
lines along about this time. Among 
others, one on the main circulating 
pump broke between the valve and 
the nipple on the large discharge 
pipe. One on the auxiliary circulat- 
ing system broke following the gage 
valve. Both were immediately re- 
paired, the first, of course, with the 
line under pressure. We couldn’t 
shut down for that small an item, 
and the discharge pressure of the 
main pump was generally less than 
10 psi, so it was not a difficult re- 
pair. 

Part of the gage trouble could 
have been eliminated by the use 
of substantial nipples for the gage 
lines. All of ours were % in. The 
practice of many engineers now is 
to use a minimum of 3% or 1 in. size 
with an extra heavy wall. That 
would have helped considerably on 
this ship because the main contrib- 
uting cause was vibration, which 
you never get away from on a ship. 
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But probably the main cause for 
the above gage lines breaking was 
that the circulating pipes were of 
copper, the gage lines were of steel, 
and the cooling water was, of course, 
sea water. 


Repacking a Pump 


We were having considerable 
gland leakage from our salt water 
and sanitary pumps (actually, the 
salt water pump was a standby for 
the sanitary pump and vice versa). 
The second pumpman was delegat- 
ed to the task of repacking the 
glands. He really did a job on the 
pumps. Someone had told him at 
one time or another that you should 
pack a gland hard and then back 
off on it after the pump was run- 
ning. 

I was finally sent down to check 
the job on ‘the sanitary pump and 
arrived just shortly after the pump- 
man had started the pump (which 
he should not have done, incident- 
ally). The odor of burning packing 
was readily discernible, but this 
didn’t seem to disturb him. The 
salt water pump was immediately 
started, and the sanitary pump 
stopped and examined. The second 
pumpman had taken up on the 
packing gland as hard as he could 
until it was jammed absolutely 
tight. It is difficult to understand 
how the pump was ever able to 
start up at all. Even after backing 
the gland clear off, loose, the pack- 
ing didn’t back off and loosen up 
and it was necessary to pull it back. 
It was later tightened “finger tight” 
by the first engineer and it operated 
properly thereafter. 


STAINLESS STEEL PIPING— 
SELECTION OF PIPE JOINTS 


In the article on Stainless Steel 
Piping—Selection of Pipe Joints, by 
J. D. Mattimore, which was pub- 
lished in the November HPAC, a 
statement in the left hand column 
on page 86 is incorrect in regard to 
the flow of current in a battery. 
Actually, two different metals in the 
presence of an_  electrolyte—any 
liquid capable of carrying an elec- 
tric current—set up a small battery 
with the current flowing from the 
less noble metal, the anode, to the 
more noble metal, the cathode. The 
anode is gradually dissolved and 
may eventually disappear. 
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G. E. CLANCY, physicist and consulting engineer to Drayer- 
Hanson, !nc., of Los Angeles, explains here various methods for 
using groundwater as a heat supply or heat disposal means 
without pumping it from a well. He concludes by describing an 
interesting method involving steel splines on the well casing 
which are caused to spread out into the ground to promote 
heat transfer; this scheme has been used with a 5 hp reversi- 
ble cycle (heat pump) unit conditioning a group of offices in 
a factory. In the November HPAC, Mr. Clancy described vari- 
ous types of supply and disposal wells and gave practical 
pointers on their construction and operation 











HOW TO USE GROUNDWATER 
Without Pumping It from Well 


S INCE IT Is primarily desired in air 
conditioning and heat pump instal- 
lations only to transmit heat to the 
groundwater (hence the ground) or 
to extract heat from it, it is not en- 
tirely necessary to remove the water 
from the ground to do so—though, 
of course, in some cases this may be 
the most convenient, economical, or 
expeditious procedure. 

There are several possible situa- 
tions and solutions: 

1) A shallow well containing sur- 
face water at a suitable tempera- 
ture and a high level—there may or 
may not be a lateral flow. 

2) Water in a rather deep well— 
at suitable temperatures but at too 
low a level for economical pumping. 

3) A well, usually shallow, which 
would not develop a sufficient quan- 
tity of water but the ground does 
contain enough water to more or 
less saturate it. 

4) The well may be in ground 
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which is only moist or even in dry 
ground. 

In Case 2, if there is a very pro- 
nounced lateral flow and the casing 
is well perforated, we might sub- 
merge a heat exchange element 
such as a coil of pipe below the 
evel of the water in the well and 
circulate a secondary heat trans- 
mission vehicle through it. Unless 
the temperature in the well or the 
temperature of the pipes to and 
from it may fall below the freezing 
point of water, water is best suited 
for this work. Salt brine, calcium 
chloride brine, ethylene glycol solu- 
tion, or alcohol solutions are among 
the possible vehicles which would 
tend to resist freezing. 

In all of the cases the well might 
be left unperforated and the bottom 
plugged. Then the well would be 
filled to the surface, closed off, and 
the vehicle circulated within and 
through it. 
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Any of these systems have a defi- 
nite advantage in pumping energ) 
required as it is only necessary | 
circulate the water or other vehicle 
at sufficient head to overcome fric- 
tional losses. The water or other 
vehicle circulated is free from scale 
forming salts and by treatment ma) 
be made noncorrosive. 

However, the final heat transmi'- 
ting element in contact with 
groundwater may still form scale 
but the conditions are not as con- 
ducive to it as when the water | 
taken out and used. 


Possible Methods to Employ 


In any of these cases the problem 
now becomes one of heat transmis- 
sion more than water developmen! 
Let us consider some possible meth- 
ods. 

Referring to Fig. 1, a well 
drilled and cased to a considerable 
depth below the water level—per 








Fig. 1 — One 
method of utiliz- 
ing heat in ground 























without pumping 
water from the 
well 

















Left: Fig. 3—Air 
from a small air 
compressor above 
ground is used in 








this proposed 
scheme to agitate 
the water in order 
to increase the 
rate of heat trans- 
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AIR PIPE 


Left: Fig. 2—In 
this scheme, the 
spiral coil permits 
installation of 
more pipe surface 
in less depth of 
well 














Below: Fig. 7—A pipe is 
ran to the section with the 

heat conducting splines. 

where it is equipped with 
nozzles to cause rapid wa- 

ter circulation over the in- 
' side wall of this section of 
[the casing 
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Above: Fig. 4—If the sec- 
ondary loop is omitted, the 
well sealed off, and water 
circulated in the blanked 
off cased well, one heat 
transmission stage is 
avoided 


Right: Fig. 5—To improve 
heat transfer between the Left: Fig. 6—After the 





easing and the surround- well has been drilled and 
eased, the casing is raised 


a short distance by hydrau- 
lie jacks. The splines catch 
in the ground and project 
outward, forming heat con- 
ducting members 


ing ground, steel splines 
are affixed to the lower 
part of the casing. They 
look this way while the cas- 
ing is being driven into the 
ground 
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Fig. 8—The splined section of the cas- 
ing about to be driven. This well 
serves a 5 hp reversible cycle (heat 
pump) unit conditioning a group of 
offices in a factory building. The photo 
on the front cover shows the welding 
on of the splines in the shop 


haps 150 to 200 ft (if the water 
bearing stratum is that deep). A 
loop of pipe is suspended in the 
well. The bottom is left open; the 
casing may or may not be perfo- 
rated below the water level. If there 
is a strong lateral flow the former is 
most likely advisable. Also, if the 
water bearing stratum is coarse 
sand or gravel, perforations may aid 
in thermo-siphon circulation within 
the well. 

Here the rate of heat transmis- 
sion from the water in the well to 
the pipe will be quite low because 
the water in the well is at best mov- 
ing sluggishly, even though the rate 
of movement of water through the 
ground surrounding the casing is 
considerable (which it usually is 
not). 

The well casing, having more ex- 
posed surface than the pipe loop, 
need not transfer heat as rapidly. 

It is necessary to transmit the 
heat from the circulating fluid to 
the pipe wall, through the pipe wall, 
into the water in the well, through 
the water in the well to the well 
casing, through the casing, into the 
water surrounding the casing, and 
thence to the surrounding ground. 
One of the very first stages (carry- 
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ing the heat away from the pipe 
loop) transmits heat at a low rate 
per unit of surface, and this is one 
of the smaller surfaces in the proc- 
ess even though the well is quite 
deep. 

A spiral coil, Fig. 2, might be 
used which would permit the in- 
Stallation of more pipe surface in 
less depth of well. 

Because the rate of heat trans- 
mission both to the inside of the 
casing and the outside of the pipe 
coil or loop is low—and hence likely 
to be a critical factor in the overall 
performance—the water should be 
agitated. Mechanical agitators or 
pumps are usually impossible or 
impractical. The author proposes 
to create the desired agitation by 
running a small pipe to the bottom 
of the well through which air is 
forced by a small air compressor lo- 
cated above ground [patent applied 
for], as indicated in Fig. 3. 

If the secondary loop is omitted 
(Fig. 4), the well sealed off at the 
bottom and not perforated, and 
water is circulated in the blanked 
off cased well, one heat transmis- 
sion stage is avoided. All of the 
casing—even that above the water 
level—will transmit some heat. The 


circulating system and its pip: may 
be arranged so that jets my jy 
used to cause a good rate of c) cyl. 
tion of the water within the © sino 


Casing With Splines 

Aids Heat Transfer 

The author has devised and re. 
duced to practice apparatus ind 
system [patent applied for) which 
overcomes most of the difficul: es o; 
the foregoing schemes. 

A section of well casing (pipe or 
other pipe-like well casing) is pro- 
vided with splines which are fixed 
at one end to the casing (welded 
brazed, or riveted). These splines 
are flexible and overlay one another 
row upon row, each extending in an 
upward direction from the end 
affixed to the casing, as shown ip 
Fig. 5. 

A well is driven with the part of 
the casing having splines affixed to 
it sunk into the water bearing stra- 
tum, or in some cases only into 
moist or even dry ground. The part 
above is cased with plain casing of 
the same size as the splined section 
Joints may be either welded or 
screw coupled. 

Because the splines lay fiat 
against the outside of the casing the 


Fig. 9—In this view, the splined or spiked section of the casing has almost dis. 


appeared into the ground 
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casing may follow the downward 
progress of the drilling tools in the 
same manner as plain casing. 

after the well has been drilled 
and cased, the casing is raised by 
hydraulic jacks a short distance. 
This causes the splines to catch in 
the ground around the well and 
project outward, Fig. 6, forming 
heat conducting members which 
extend into the ground radially 
from the casing. The bottom of the 
well is then sealed off (plugged). 

A pipe from the system is run to 
the section provided with heat con- 
ducting splines where it is equipped 
with nozzles which cause a rapid 
circulation over the inside wall of 
this section of the casing (see 
Fig. 7). 

A well of this type was sunk at 
Los Angeles to supply heating or 
cooling effect for a 5 hp reversible 
cycle (heat pump) unit which de- 
livers about 60,000 Btu per hr for 
conditioning a group of offices lo- 
cated within a factory building. The 
operation has been quite satisfac- 
tory with a maximum variation of 
about 15 F between the ground tem- 
perature and the delivered water 
temperature. 

The well is 57 ft deep, cased with 
6 in. pipe having a \%4 in. wall thick- 
ness. The bottom 15 ft is provided 
with 600 spikes of 1% in. x 1 in. mild 
steel about 12 in. long. The ground 
is a clay-like formation of decom- 
posed shale. The location is not 
suitable for water development. 

The water level was about 27 ft 





Fig. 10—This picture shows what happens to the splines after the casing has been 
raised a short distance by hydraulic jacks to spread them out into the surround- 
ing ground so that they will form heat conducting members. This was a test job 
which was driven and then excavated to see how the splines behaved 


below the surface, but judging from 
the rate of water level recovery 
after bailing, the well could not 
have furnished over 20 gph had it 
been pumped with a drawdown 
of 15 to 20 ft. The general contour 
and geological formation is such 
that there is very little possibility 
of there being any lateral move- 
ment of the underground water. 


Reports on other well drilling oper- 
ation in the immediate locality con- 
firm this. 

The observed performance of this 
well, which is sunk in very poor 
water bearing ground, is such that 
outstandingly good operation may 
be exptcted where water is plenti- 
ful, especially if there is a lateral 
flow of the underground water 


Sonic Precipitation Shows Promise 


Sound waves involve successive 
compression and rarefaction of the 
air. Because extremely small par- 
ticles suspended in air tend to fol- 
low this movement, while larger 


s particles remain relatively still, 


sound waves cause collision of the 
small particles with the large ones. 
Although the amplitude of these 
vibrations is extremely small—gen- 
erally less than a thousandth of an 
inch—it is sufficient to give particles 
& push equivalent to 12 million 
times their own weight. Under 
proper conditions the dust particles 
will adhere to form aggregates con- 


taining as many as several hundred 
primary particles, which may then 
be collected in a standard separator. 
In general, the finer the particles of 
a suspension, the more readily are 
they coagulated by the sonic meth- 
od, hence greatest use will be in 
fields where the dust particles are 
smaller than 10 microns, or about as 
fine as face powder. The agglomer- 
ates of carbon black particles issu- 
ing from the combustion chamber 
are in this range and the sonic 
apparatus reportedly collects them 
as efficiently as a dry electrostatic 
precipitator, with a cheaper instal- 
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lation. Other fields where the 
method appears promising are in 
the precipitation of acid mists and 
tar fogs, which are difficult to han- 
dle by other methods. 

Natural fog is another problem 
that may yield to sonic precipita- 
tion, although work is still in the 
experimental stage. Preliminary 
tests for the Navy indicate that 
power consumption may be great, 
but is only one-tenth the amount 
consumed as fuel by the FIDO in- 
stallation, which burns the fog away 
with flame.—from the Industrial 
Bulletin of Arthur D. Little, Inc. 
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How to Control 
ZONED UNIT HEATER SYSTEY\V 


S vcczstions ON HOw best to solve 
the following unit heater control 
problem were asked for by “J.H.” 
in his question published in the 
October HPAC: 

“A building is divided into three 
distinct heating zones, with differ- 
ent temperature requirements and 
different rates of heat loss. Each 
zone is to be heated by a unit heater 
of suitable size and supplied by 
steam from a low pressure oil burn- 
ing steam boiler. Temperatures in 
each zone are to be separately con- 
trolled, no unit heater motor shall 
run unless there be steam in the 
heater, the burner shall shut down 
when all zones are satisfied and 
shall start when any zone requires 
heat, and the number, type and cost 
of control equipment shall be kept 
at a minimum.” 

A number of answers to these 
questions have been received from 
HPAC’s readers. 


TWO SCHEMES 
USED WITH SUCCESS 


I» RESPONSE TO “J.H.’s’”’ October in- 
quiry for a means of independent 
unit heater control with tie-in for 
the oil burner, I submit two ar- 


rangements that I have successfully 
used during the past several years. 

The system shown in the first 
sketch is the less expensive method 
and will be satisfactory with small 
unit heater fan motors, 1/20 hp, a-c. 

The thermostat has two inde- 
pendent single pole, single throw 
switches; one switch is connected to 
the heater it controls, the other 
switch is connected in parallel with 
all similar switches of the remain- 
ing thermostats and the thermostat 
terminals of the oil burner relay. 

The “hot” line is first connected 
to a reverse acting pressure control. 
Upon a call for heat in any zone, 
the thermostat will start the oil 
burner and make contact for the 
unit heater. The heater remains off 
until sufficient steam is in the 
mains to close the pressure control 
circuit. The location of the pres- 
sure control should be carefully se- 
lected. However, if the piping has 
been properly designed, the system 
should fill uniformly. 

Some installations have desired to 
use the fans for summer circulation. 
This has been done by installing 
switches to bypass the thermostats 
and pressure control (indicated by 
dashed lines in diagram). 


SO O88 Oa 
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The second sketch indi 
more elaborate method but 
be preferred and necessary yi; 
larger fan motors. The rela 
tacts are good for 1 hp, a-c 

I have one installation whe: > oy, 
temperatures (50, 60, 70, and 75 F 
are maintained; the room fo: 75 F 
is large and requires two heater: 
the 70 F room is also equip; 
night setback. Fifty and sixty de- 
grees were the minimum tempera- 
tures that were to be maintained 
to prevent damage to the materia); 
in those rooms; higher tempera- 
tures did not matter. 

Of course, any required switch or 


hot leg at the unit heater to meet 
local code requirements.—A. M. | 


CONTROL EACH UNIT 
FROM A THERMOSTAT 


M AY WE OFFER a solution to “J.H.’s 
question about three zone unit heat- 
er control as stated in the October 
issue? 

Control each zone unit heater n 
tor from a properly located roon 
thermostat in that zone. These ca! 
control motors directly if 1 hp 
smaller and are single phase. If no! 


**A.M.L.” has successfully used these two arrangements for several years. The first one is a less expensive scheme satis- 
one to be preferred and necessary with larger 


factory for small unit heater motors. The second is more elaborate, but 


fan motors 
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vill be mecessary to control 
ugh magnetic motor starters. 
_ostall a strap on reverse acting 
temperature control on the return 
»nection of the unit and adjacent 
to the unit. This will break at low 
and prevent the motor from start- 
ine without steam. Control is to be 
wired in series with the thermostat. 

Wire all thermostats in parallel 
with a single pole, single throw re- 
lay. The relay should be connected 
to the oil burner starter to start 
the burner when any one or all 
units start. As the burner starter is 
probably low voltage, the relay may 
be located near the units and low 
yoltage wiring carried to the burn- 
er to keep the wiring cost down.— 
R. D. A. 


NEED ONLY THREE 
PRESSURETROLS, STATS 


A SUGGESTED METHOD of handling 
“J.H.’s” unit heater control prob- 
lem, appearing in HPAC for Octo- 
ber, is shown in the accompanying 
sketch. 

The only controls, in addition to 
the boiler controls, required to per- 
form properly the desired operation 
are three pressuretrols that make 
contact on rise of pressure and 
three double pole, single throw ther- 
mostats. The thermostats can be 
any line voltage two stage or two 
circuit thermostats adjusted so both 
contacts make or break simultane- 
ously. 

The cycle of operation would be: 


If zone 2 in sketch should call fer 
heat, both contacts in thermost ¢ 
make. The burner would start and 
current would be up to pressuretrol 
2 at which point the circuit would 
be open as there is no steam pres- 
sure at the unit heater. When steam 
pressure is available at zone 2, the 
contacts in pressuretrol 2 close and 
the motor will start. 

Zone 3 now calls for heat, there 
is pressure on the system, therefore 
the contacts in pressuretrol 3 are 
made so zone 3 motor will start as 
soon as thermostat contacts are 
made. The same will be true in the 
case of zone 1. When zone 2 is sat- 
isfied, the thermostat contacts will 
break, which will stop the unit 
heater motor. The burner will con- 
tinue to operate as the contact is 
still made through thermostats 1 
and 3. 

Any zone thermostat will start 
the burner or keep it in operation 
and still control only the unit heat- 
er for its zone. Each zone pres- 
suretrol will allow each unit heater 
to operate only when there is steam 
pressure at the heater.—J. R. S. 


PROPER CONTROL 
SELECTION ESSENTIAL 


‘Tes Is IN answer to the question 
from “J.H.” on unit heater control, 
as published in the October issue. 

When a heating system is de- 
signed, we base our calculations on 
installation of enough capacity 
effectively to take care of the most 
severe conditions that will be expe- 


The only controls—in addition to the boiler controls—required are three pres- 
suretrols and three thermostats as shown here, says “J.R.S.” 





aetnate (second) a zone steam sup- 


could be considered as optional if 


QUESTION OF THE MONTH 


YOU ARE invited to submit a 
heating, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 


to submit answers to previous- 
ly-published questions from 
others, Those published are’ 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Ill. 





rienced throughout the course of a 
winter season. This ultimate ex- 
treme condition will normally be 
expected about 5 percent of the 
season; therefore to operate effi- 
ciently, conserve fuel, and maintain 
comfort with a system that is great- 
ly oversized 95 percent of the time, 
the proper selection of automatic 
temperature control equipment is 
very essential. 

To control effectively the internal 
temperatures of a building, made 
up of two or more distinct zones or 
spaces, it is necessary to select one 
of these zones as being representa- 
tive of the others and locate the 
thermostat there—trusting to luck 
that the extremes in the other zones 
don’t become too objectionable. 

Of course, modern practice has 
been to get away from the use of 
one thermostat in a zoned building 
and to use a thermostat for each 
unit heater or zone 

However, “J.H.” in his question 
seems to have this scheme in mind, 
except that I believe what he really 
is after is a way to control the firing 
of his boiler to suit his internal 
requirements. 

I feel that the same reasoning 
that rules out the use of a single 
thermostat for the operation of the 
unit heaters in all zones, at the 
Same time, can be applied in the 
use of one thermostat, located in a 
“representative” zone to operate the 
firing of a boiler. Of course it is 
impractical and complicated to use 
a thermostat in each zone to oper- 
ate the burner when heat is re- 
quired. Instead, I feel the use of 
an outdoor type thermostat, set to 
operate the burner whenever the 
outside temperature falls below a 
predetermined setting and operated 
in conjunction with a pressure con- 
trol located on the boiler and set 
to over-rule the thermostat when 
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SiCGUiie, 2 APs OF Shit WUMUILIUIIIIE, SAOUCTIVE! 


Here is “W.L.’s” solution to the unit heater control problem 


boiler pressure reaches 5 psi gage, 
would make for a simple and in- 
expensive control set-up. 

In this arrangement, when the 
outdoor temperature falls below the 
outside thermostat setting, the 
boiler would generate steam. Should 
there be a demand in any zone 
for heat, the zone thermostat would 
start the unit heaters. These heat- 
ers would of course take enough 
steam so that the burner would 
continue to fire to generate enough 
steam for the demand. However, 
should the outdoor thermostat call 
for firing and none of the unit 
heaters require steam, the boiler 
would quickly rise to the pressure 
setting of the pressure control, which 
would then over-ride the outdoor 
thermostat and shut off the burner. 

This system could easily be adapt- 
ed for night and week-end service 
by the use of a clock thermostat 
with a week-end skip. The night 
setting should be 35 F, which would 
mean that whenever this outdoor 
temperature was reached the boiler 
would generate steam which in turn 
would activate the aquastats on 
each unit heater and start them. 
The use of outdoor control to pre- 
vent damage by freezing is more 
effective, as it prevents the freezing 
of water lines located at outside 
walls (which sometimes happens 
through the faulty location of an 
indoor thermostat used for the op- 
eration of a boiler). 

Of course, each unit heater should 
be provided with either a clamp or 
immersion type aquastat to prevent 
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it from operating without steam.— 
N. F. 


BAD PRACTICE TO 
SHUT OFF BOILER 


T wane Is ONE aspect of “J.H.’s”’ 
October question about unit heater 
control that I must take issue with 
before starting a consideration of 
this system. That is the idea of 
shutting off the burner of the boiler 
when the zone thermostats are sat- 
isfied. 

This is bad practise for at least 
two reasons: 

1) It is more practical, and just 
as economical, to keep up steam 
after the boiler has been brought 
to the steaming point. 

2) There are times during oper- 
ation when a demand would indi- 
cate itself on the zone thermostats 


ive’ 


after a long period of shui ow) 
As the boiler will have cooled, her. 
will be no steam to gratify th « de. 
mand. 

From the above presented ri sons 
I will assume that this port: » 9; 
the plan is not feasible. 

I would suggest the installat .» o; 
a pressuretrol, or some comp» ‘able 
device, on the boiler. This ul 
take care of the danger of too much 
steam pressure in the boiler i: th, 
event of a light load period. Thi; 
would have no connection with con- 
trols for the rest of the syst« 

The following is my solution fo; 
the rest of the system. I would have 
three ordinary direct acting thermo- 
stats located in their respective fan 
zones. These would control relays 
that would close one side of the fan 
circuit upon demand by the ther- 
mostat governing that area. There 
would be one remote acting thermo- 
stat with the element located in the 
steam supply line. When steam was 
present in the line, this thermostat 
would operate a relay which would 
close the other side of the fan cir- 
cuit. 

The accompanying drawing gives 
a complete layout of this plan- 
W. L. 


THIS METHOD IS 
“SIMPLE, DEPENDABLE" 


H ERE Is A Solution of “J.H.’s” three 
zone unit heater control problem as 
published in October that is simple 
inexpensive, dependable, and posi- 
tive of control for each individual 
zone, 

Only three pieces of control equip- 
ment will be needed for each zone 
First, a room thermostat that will 


“S.C.M.” says that this method is “simple, inexpensive, dependable and positiv: 


of control for each individual zone.” 


Heating, Piping & Air Conditioning, December 194/ 











le- 


ns 


of 


dle 
Id 
ch 


he 








RE ESE eee — =. Oe 


actuate (second) a zone steam sup- 
ply motor valve equipped with an 
end switch, and (third) a reverse 
action limit switch that will make 
the circuit to the heater motor on 
temperature rise in the coil. 

From an all off position, the op- 
erating cycle is as follows: Any 
zone thermostat calling for heat 
will open the motor valve to that 
respective supply. As the valve 
reaches full open position the end 
switch will close the oil burner con- 
trol circuit thus starting the burn- 
er. When steam reaches the heater 
the limit switch on the heater will 
start the fan motor which will con- 
tinue to run so long as steam is 
available or until the thermostat 
closes the motor valve. The last of 
the three motor valves to close 
would open the oil burner control 
circuit, thus stopping the burner. 


Wiring the Controls 

and Valves 

Each of the heater limit controls 
would be wired independently. Also, 
each thermostat with corresponding 
motor valve would be independently 
wired. The three end switches on 
the motor valves would be paral- 
leled on a pair of wires which in 
turn would be connected in series 
with the usual complement of burn- 
er controls supplied with the oil 
burner. 

The chief disadvantage of the 
time lag while the boiler heated up 
after a long off period could be 
overcome through the use of a com- 
bination high and low limit switch 
on the firing apparatus, which 
would allow the boiler to “coast” 
during off periods of all zones. This 


~- 
“C.R.K.Ir.” 


could be considered as optional if 
desirable to provide immediate re- 
covery from long off periods. Any 
over-run of temperature after the 
closing of a motor valve would no 
doubt be of minor consequence un- 
less the heaters were equipped with 
very heavy cores.—S. C. M. 


TWO SCHEMES BASED 
ON SAME PRINCIPLE 


Ix REPLY TO THE question from 
“J.H.” in the October issue of the 
magazine on the question of con- 
trolling three unit heaters and an 
oil burner, I have prepared two dia- 
grams which I believe use the mini- 
mum number of controls for the 
conditions set up. 


The principle of operation is the 
same in both in that primary con- 
trol is by T1, T2, T3 or T7, T8, T9 
room thermostats which close the 
circuit on a drop in temperature. 
Each stat is of course located in its 
individual zone. T4, T5, and T6 are 
the equivalent of low limit stats 
located at each unit heater with the 
bulb attached to the steam return 
leg immediately at the outlet. These 
controls insure no operation of the 
fan unless there is steam in the 
coils. 


The second bulb in T1, T2, and T3, 
of one sketch serves the same pur- 
pose as the relays Ril R2, and R3 
in the other sketch. This is the oil 
burner interlock which will keep 
the burner from running if the tem- 
perature is satisfied in all three 
zones. When in operation the burn- 
er is normally controlled by a con- 
ventional pressuretrol set for low 
pressure limits.—C. R. K., Jr. 


tion is the same in each of these two sketches 


QUESTION OF THE MONTH 


YOU ARE invited to submit a 
heating, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 


to submit answers to previous- 


ly-published questions from 
others. Those published are 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Ill. 





WHEN USE WHICH 
TYPE STEAM TRAP? 


y OU ARE INVITED to comment on 
the following question from “F.S.” 
Suitable discussions of this matter 
will be published, and paid for at 
regular rates (with additional pay- 
ment for sketches). Address The 
Editor, Heating, Piping & Air Con- 
ditioning, 6 N. Michigan Ave., Chi- 
cago 2. 

“This is perhaps too general a 
subject for publication in HPAC’s 
Question of the Month department 
However, it is a matter of in.por- 
tance to me, and I think it is one 
that concerns many, many readers 
of the magazine. I am sure that 
comments on it would be of con- 
siderable interest. 

“Briefly stated, here it is: Which 
types of steam traps should be used 
for which applications? There are, 
of course, several kinds of traps 
available, each having applications 
to which it is particularly adaptable. 
What types of traps should be used 
for the different heating, piping, 
and air conditioning services?” 


believes these layouts use the minimum number of controls for the conditions as outlined. Principle of opera- 
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SAM LEWIS" PAG! 


Informal comment on heating, piping and air conditioning matters is give; 
in this — feature by Samuel R. Lewis, consulting mechanical engine 
and member of HPAC’s board of consulting and contributing editors. Th . 
month he considers the case of a small building with stores on the grou: 
floor and individual offices on the upper floors. All the rooms received 
at the same temperature from the central heating and cooling installatic 
with no means provided to meet their varying needs. The problem was solve ‘ 
by installing small two-row reheating convectors in the air stream from eac > 
existing supply register throughout the building. 


Reheaters for Each Supply Register 
Improve Heating and Cooling System 


Oassornons ARE sometimes made 
to the alleged wastefulness of re- 
heating air that has been expen- 
Sively subjected to refrigeration. 
But there are cases like those in 
the building we are considering 
this month in which reheating of 
refrigerated air proves eminently 
justifiable. Despite the reheating in 
this case, the economies due to 
proper control were so great that 
no increase in the amount of re- 
frigeration for air conditioning the 
structure was required. 

It is an ell-shaped three story 
office building above stores on the 
ground story. There are about 20 
small rooms on each floor, these 
being rented to diversified tenants. 

The building is about 15 years 
old. The original designer pro- 
vided an all-indirect heating sys- 
tem, with a supply fan in the base- 
ment drawing outside air which was 
heated to the necessary extent 
(about 130 deg at —10 F outside), 
and was delivered at one tempera- 
ture for all spaces through a trunk 
line riser to horizontal metal ducts 
along the corridor ceilings. From 
these ducts each office room re- 
ceived its quota of air through a 
register in the corridor wall near 
the ceiling. 
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Most of the offices have transverse 
partitions midway between the cor- 
ridor and the outside wall and al) 
the warm air that reached the 
outer rooms was compelled to flow 
through doors and transoms in the 
transverse partition. -There are no 
radiators in the outer offices. 

There are, of course, in such a 
building at least four corner rooms 
on each story that have increased 
heat transfer beyond that of the 
intermediate rooms. These corner 
rooms usually will be cool in winter 
when the other rooms are warm. 
Each tenant had a chance to bal- 
ance the temperature manually by 
varying the volume of air delivered 
to his particular space, but he never 
did succeed noticeably. The cor- 
ridors were employed for recircula- 
tion and waste of air, there being a 
small register at floor level from 
each room into the corridor. 

This sort of heating system was 
difficult enough to manage, and the 
situation was complicated still fur- 
ther by using cold well water for 
cooling and dehumidifying the air 
in summer. Control of temperature 
in the various rooms with the dif- 
ferent exposure areas and varying 
solar heat reception was even more 
difficult in summer than in winter. 


The relatively cool air delivered 
overhead into the inner offices 
tended to fall quickly to the floor 
and passed out to the corridors 
without flowing through the outer 
offices, so that the primary sense 
impression for a visitor was that 
the corridors, at least, were delight- 
fully cool in summer. 

Eventually, however, the ground 
water temperature increased \ 
such an extent that it became nec- 
essary to abandon the well, and a 
direct expansion refrigerating plant 
was installed. Operation of the 
compressor motor responded to suc- 
tion pressure of the evaporator 
and no means was provided for in- 
creasing the temperature of the 
nearly saturated air leaving the 
evaporator. 


Tenants a “Long-Suffering Lot” 


The tenants were a long-suffering 
lot, subjected to a year around gen- 
eral average temperature commo! 
to the whole building and not con- 
forming at all to the constantly 
changing sun and wind and occu- 
pancy conditions for any given 
room. It. finally became necessary 
to do something about correcting 
these troubles. 
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It appeared at nrst that a direct 
radiator could be installed in each 
outer Office to correct the winter 
condition. Then the air delivery 
temperature to all rooms could be 
close to 70 deg, and the varying de- 
mands for heat could be met by 
adjusting the radiator valves. How- 
ever, there was no basement in 
which steam and return mains 
could be placed acceptably, and the 
ground story was occupied by ten- 
ants who could not endure inter- 
ference with their elaborate fix- 
tures and merchandise by any pipes 
or ducts. Also, installation of the 
radiators would not help correct 
the summer temperature control 
troubles. The horizontal sheet met- 
al air supply ducts were furred in 
above the corridor ceilings and any 
changes in these ducts would in- 
volve serious interference with ten- 
ants, would raise objectionable dust, 


and would of course require redec- 
orating. 

The installation of individual 
automatic temperature control the 
year around for every room was im- 
perative. 


Reheating Convectors Installed 

for Each Space 

The final solution was to install 
in the machinery room a converter 
for heating water, and a pump for 
circulating this water. In the lower 
office story, paralleling the corridor 
on each side, water flow and return 
mains were placed overhead, ex- 
posed in the inner offices. These 
serve small two-row reheating con- 
vectors located in the air stream 
from each existing supply register 
throughout the building. 

A thermostat in each room con- 
trols the water flow valve to the re- 
spective convector. In winter, the 


general air supply delivery temper- 
ature is kept at about 70 deg by a 
duct-located thermostat and by 
valves on the steam supply connec- 
tions to the convectors at the fan. 
The new local reheaters, with water 
available at temperatures up to 250 
deg, satisfactorily controls the de- 
livery of heat to each office. 

In summer, a duct thermostat 
controls face and bypass dampers 
at the evaporator-convectors to 
maintain approximately 60 deg and 
60 percent relative humidity and 
the new individual reheating con- 
vectors in the rooms warm this 
heavy, damp air as required to 
maintain reasonable comfort in 
each room. 

The investment cost of these ad- 
ditions was about $30,000 compared 
with an estimated cost of over 
$50,000 for any other scheme likely 
to achieve commensurate results. 


FHA Issues Data on Aluminum Ducts 


Aw IMPORTANT application for 
aluminum that has been developed 
extensively during the past year is 
in air ducts for heating, ventilating, 
and air conditioning systems of all 
types. 

In a supplement to its “Use of 
Materials Bulletin UM-1,” the Fed- 
eral Housing Administration gives 
alloy specifications, minimum thick- 
nesses for both enclosed and non- 
enclosed ducts, and reference to 
construction and installation re- 
quirements. Use of aluminum hang- 
ers and fastenings is also recom- 
mended: 


ALUMINUM BUILDING 
PRODUCTS 
Section 8. Aluminum Ducts 

a. Construction and Installation. 
All requirements relating to 
ductwork and now in force in 
local insuring offices shall be 
applicable to aluminum duct- 
work unless otherwise indicat- 
ed herein. 
Aluminum sheets used for 
ducts shall be of corrosion- 
resistant alloy such as 2S or 
38 having a minimum ultimate 
tensile strength of 15,000 psi 
and capable of being bent flat 
on itself without cracking. 

¢. Minimum thickness of alumi- 
num sheets shall be as follows: 


(1) Ducts not enclosed 


Round Ducts 


Diameter, 
Inches 


Less than 12 
12 or more 


Minimum Thickness of Aluminum 
Brown & Sharpe Gage Inches 


26 0.016 
24 0.020 


Rectangular Ducts 


Larger Dimension, 
Inches 


Less than 14 
14 or more 
(2) Ducts enclosed 
Diameter or Larger 
Dimension, Inches 


14 or less 
Over 14 


. Special protective coatings ac- 
ceptable to the Chief Under- 
writer may be required if, in 
his opinion, the aluminum 
ductwork will be subject to cor- 
rosive action under damp or 
wet conditions by alkalis in 
masonry or plaster. 

. Non-alkaline insulation accept- 
able to the Chief Underwriter 
may be required if, in his 
opinion, insulated aluminum 
ductwork will be subject to cor- 
rosive action under damp or 
wet conditions due to alkalis in 
the insulating material. 

f.lf adhesives are used in secur- 
ing insulation to aluminum 
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Minimum Thickness of Aluminum 


Brown & Sharpe Gage Inches 
24 0.020 


22 0.025 


Minimum Thickness of Aluminum 
Brown & Sharpe Gage Inches 


26 0.016 
24 0.020 


ductwork, they shall be of a 
type recommended by the man- 
ufacturer of the aluminum 
sheets and acceptable to the 
Chief Underwriter. Casein type 
glue is not acceptable. 

. Hangers and fastenings shall 
be of aluminum (preferred) or 
of steel with cadmium or zinc 
coating. 


HAROLD O. HILL HEADS 
WELDING SOCIETY 

The American Welding Society 
has elected as its president for the 
year 1947-48 Harold O. Hill, assist- 
ant chief engineer, fabricated steel 
construction, Bethlehem Steel Co. 
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Employ Engineering to Correc: 


the Individual Smoke Problem 


Rersrrmc TO THE material titled 
Does the St. Louis Smoke Law 
Work?, published on pages 80 and 
81 of the November HPAC, and 
comprising a news release from our 
committee and Raymond R. Tuck- 
er’s comments thereon, I want to 
say that if others took this same 
position, and brought this matter 
out into the open as HPAC has 
done, a great deal would be ac- 
complished in setting this country 
on the true path of smoke abate- 
ment. 

If our release concerning the St. 
Louis smoke abatement experiment 
has done nothing else, it has at 
least brought a sound admission 
from Professor Tucker, for he says: 
“The subject of air pollution is very 
broad and complex.” 

I have never discredited St. 
Louis’ attempt to eliminate its air 
pollution. It has been a worthy 
effort. What I do say is that what- 
ever gains that were made there 
came through the awakening of the 
public consciousness against smoke 
and by applying engineering prin- 
ciples to solve individual smoke 
problems. St. Louis made the mis- 
take of claiming too much—a mir- 
acle. 





H. B. LAMMERS states here 
that he believes whatever gains 
have been made in St. Louis to 
eliminate air pollution “came 
through the awakening of the 
public consciousness against 
smoke and by applying engi- 
neering principles to solve in- 
dividual smoke problems.” 
He feels—very strongly— that 
the air pollution problem of 
a city cannot be eliminated 
automatically by passage of an 
ordinance of the St. Louis 
type, which prohibits the 
burning of high volatile coal 
with hand fired equipment 
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This is an age of “pushbutton” 
thinking. If we are to have a “but- 
ton” for this, and a “button” for 
that, we engineers had better begin 
to look around for another pro- 
fession. 

So far as I have been able to de- 
termine, no one in St. Louis has 
ever been cited for violating the 
smoke ordinance while burning low 
volatile or “legal” coal. And yet 
within the last few weeks I sur- 
veyed the smoke problem of the 
city of Philadelphia in company 
with the Philadelphia smoke in- 
spector. Among others, we in- 
spected fuel burning plants against 
which there were as many as 800 
complaints. Many of these plants 
had modern equipment; and they 
were burning not high volatile coal, 
nor Mr. Tucker’s “magic” 23 per- 
cent volatile coal, but in some cases 
15 percent volatile coal and low vol- 
atile coal from central Pennsyl- 
vania. I should be glad to return to 
Philadelphia in company with Pro- 
fessor Tucker any time at his con- 
venience and show him many such 
smokers. 

I have copies of certain St. Louis 
newspaper items which I think 
should be mentioned in the interest 
of accuracy and in answer to some 
of Professor Tucker’s statements. 
One reports that five commercial 
air flights were compelled to bypass 
the city on August 16, 1947, because 
smoke so obscured visibility that 
the planes were unable to land. 
Another quotes the deputy smoke 
commissioner as saying that atmos- 
pheric conditions in St. Louis are 
“rotten.” Another is a picture of a 
smoke pall taken on September 10, 
1947—long before the heating sea- 
son was under way. 

And last but not least are the 
smoke hours recorded by the 
Weather Bureau in St. Louis. In 
January of 1939—14 months before 
the “low volatile” ordinance was 
passed—16 hr and 45 min. of ob- 


jectionable smoke palls wer: re- 
corded. In January of 1944—a) most 
four years after the ordinance was 
passed — the Weather Bureau re- 
corded 46 hr of objectionable smoke 
palls. What becomes of Professor 
Tucker’s claim of a “miracle” when 
these figures are examined? 

Or take October of 1939 (long be- 
fore the ordinance was passed) 
with a record of 9 hr and 30 min. of 
smoke palls, and compare it with 
October of 1944 which shows 34 hr 
and 30 min of smoke palls. 

It is quite true that in December 
of 1939 and in January, February, 
and March of 1940, there were un- 
usual amounts of smoke. But this 
was due to unfavorable atmospheric 
conditions and unusual low tem- 
peratures. Yet it is upon the figures 
for these months alone that the 
claim is made that St. Louis re- 
duced its smoke by “72 percent’”— 
a “miracle.” Such a claim, based 
upon such narrow grounds, cannot 
be very convincing to most people 

If St. Louis “eliminated” its 
smoke by the passage of the low 
volatile ordinance why is it still 
necessary to maintain a smoke de- 
partment with 26 to 30 persons? If 
Cincinnati is to achieve wonders by 
copying the St. Louis plan why does 
the Cincinnati Post, which went al 
out for the St. Louis type ordinance 
which was passed March 5, 19’ 
now admit that there was 12 per- 
cent more sootfall in September 
1947 than in the corresponding 
month of 1946. September was the 
first heating month under the nev 
ordinance. 

Professor Tucker quotes a state- 
ment to the effect that there are 
177,000,000 tons of low volatile coal 
available yearly and that of this 
amount 50 percent or 88,000,000 tons 
would be suitable for domestic use 
These figures have been discredited 
so often and have been changed 8° 
frequently that I am amazed that 
Professor Tucker still uses them. 
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First of all, it was testified in 
open hearings that only 27 percent 
of the production of the Pocahontas 
field is suitable for domestic firing. 
Then in a complete tabulation of 
the production of the Pocahontas 
field since it was opened in 1883, it 
was shown that the highest produc- 
tion ever achieved by that field was 
in 1942 when 33,883,554 tons were 
produced. Despite the cry for coal 
and more coal the production of the 
field has steadily declined until 1946 
when the production is shown as 
26.433,320—a drop of almost 742 
million tons. Of the 26 million tons 
production approximately 6 million 


represents captive tonnage. So we 
have a net of 20 million tons of 
which 27 percent, or 5,400,000 tons, 
is domestic sizes. 

But statistics are not always con- 
vincing. The main fact is that St. 
Louis is experiencing extreme diffi- 
culty at the moment in obtaining 
sufficient low volatile coal. Cincin- 
nati and Pittsburgh are in the same 
situation. It is expected that these 
two cities will declare an emergency 
before the heating season really 
gets under way.—H. B. LAMMERs, 
director of engineering, Coal Pro- 
ducers Committee for Smoke Abate- 
ment, Cincinnati. 


“OPEN FOR DISCUSSION" 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2 Ill. 


Plastic Tubing Used for Gas Service 


QO xe-mcx extruded plastic (cellu- 
lose acetate butyrate) tubing is be- 
ing used as gas pipe by the South- 
ern California Gas Co. The first in- 
stallation was made in 1945, after 
nearly three years of testing, and 
permanent use of it to conduct fuel 
gas from the main to the customer's 
meter is “now thought to be prac- 
tically assured.” 

The gas company’s tests revealed 
that such tubing could be used al- 
most everywhere, except where it 
might come in contact with re- 
finery gases and other products of 
oil refining. The tubing is laid only 
in mild soils, not in rocky ground 
(since rocks could pinch the tubing 
together when the excavation was 
filled and tamped), and is placed 
at the standard depth of 18 in. 

Joining is simple. The two ends 
of the 1 in. outside diameter plastic 
pipe are coated with a solvent ce- 
ment and joined. A sleeve of 1 in. 
inside diameter tubing, similarly 
coated on the inside, is then slipped 
over the joint, and the three pieces 
are “welded” together at once. Ce- 
ment is colored to provide for easy 
visual inspection of the joint. 

Joints are covered with grease, 
two wraps of cellulose acetate sheet, 
and one of kraft paper. This makes 
4 Suitable shield for mild soils. 

Gradual bends in the flexible tub- 
ing are easily accomplished on the 
job. Right angle bends are made, 


in accordance with company rules, 
by means of prefabricated right 
angle sections sleeve jointed to the 
tubing. 

Joints at the service T, where the 
plastic pipe meets the steel gas 
main, and the riser, where a cop- 
per tube joins the plastic pipe, are 
made with fittings which are pre- 
assembled iron joints in the shape 


of hollow dumbbells. A gastight as- 
sembly is made by tightening the 
ends of the fitting, which contains 
rubber glands in either end, around 
the plastic pipe, metal T, or riser. 

The plastic pipes and joints are 
made to stand up under a maximum 
safety pressure of 30 psi, although 
in tests they are said to have with- 
stood far higher pressures. 


Joining lengths of plastic gas pipe used in Southern California Gas Co. installa- 
tions requires little special equipment. Only a solvent cement and a sleeve of 
larger diameter tubing are needed. The two ends of pipe to be joined are coated 
outside with cement; the sleeve is coated on the inside. When the sleeve is slipped 
over both ends, the joint “welds” together immediately. Cement is colored to 
provide easy visual inspection of joints. Protection for the joint is provided by 
a covering of grease, two wraps of cellulose acetate sheet, and one of kraft paper. 


This is a suitable shield against mild soils 


Heating, Piping & Air Conditioning, December 1947 
































Simplified Figuring of Cooli: ¢ 
Coils Too Often Unsatisfactoiy 


Ar PRESENT, the methods of calcu- 
lation for air cooling coils using 
water as recommended by most 
sources of information fall short of 
attaining satisfactory engineering 
standards. Accuracy has been sacri- 
ficed for simplification. In fact, they 
seem to be directed toward the 
“trial and error” type of designing, 
rather than to serving the needs of 
engineers who like to maintain a 
high level of practice. This tendency 
certainly does not do justice to the 
engineering profession as a whole. 
It must not be inferred, however, 
that the writer’s purpose here is to 
suggest methods of calculation so 
involved and intricate as to require 
an unconscionable amount of time 
to work out. 

There is the story about a certain 
manufacturer’s representative, ad- 
dressing a meeting of sales engi- 
neers. This gentleman presented 
quite an elaborate method of figur- 
ing the capacity of a certain piece 
of equipment. It took considerable 
time, and at the end he asked for 
comments. A man got up and 
sounded off as follows: “All I can 
say is this—if I used your way of 
estimating, my competitor would 
have the equipment sold and in- 
stalled before I even had my price 
figured out.” .. . But there is always 
a happy medium and there is no 


a designing engineer points 
out that simplified “rule of 
thumb” methods for water- 


IN THIS “letter to the editor,” 





often unsatisfactory, and men- © 
tions an industrial air condi- 
tioning job involving $100,- 
000 worth of coils where — 
results using such rules gave — 
answers ranging from seven | 
to 11 row coils 








102 


using air cooling coils are too © 


reason why it cannot be achieved 

Calculation methods for direct 
expansion coils using volatile re- 
frigerants are generally well han- 
dled. Tables giving reasonably close 
figures on the condition of the out- 
let air under various operating con- 
ditions are available. But water coi) 
calculations have always been a 
“hodge podge.” The writer appre- 
ciates that with all the variables 
encountered in water coil opera- 
tion, it may not be practicable to 
set up complete and accurate tables 
—but better procedures than those 
now offered should be available. 

A number of able and competent 
papers on the performance of wa- 
ter cooling coils have been pre- 
sented during the past few years, 
but for some reason the techniques 
introduced in these papers have not 
been generally accepted by the in- 
dustry, which seems to prefer to 
Stick to the “rules of thumb.” And 
these rules sometimes lead to wide 
variations in calculating the amount 
of coil surface required for a spe- 
cific operation. In fact, it is possi- 
ble by using the various methods 
to come up with a different answer 
for almost each one used. Some of 
these differences are by no means 
small, 

It will be recognized, of course, 
that there are variations in coils of 
different makes—such as the ratio 
of secondary to prime surface, the 
size of the tubes and fins, the 
amount of external surface per 
square foot of face area; and so on. 
But these physical variations usu- 
ally balance out pretty well in 
average coil work, while the varia- 
tions in the computations do not 
balance out so satisfactorily. 

For example, the writer recently 
has had occasion to work out some 
coil surface requirements for a 
rather large installation using well 
water as the cooling medium and he 
employed several different calcula- 


tion methods. The answers 

were astonishing. The amo: it o; 
surface needed to handle th. !oad 
under identical conditions .arieg 
from seven to 11 rows in dept, de- 
pending on which method was used 


$100,000 Worth of Coils 


The methods used, with one ex. 
ception, were of the simplified e 
of thumb” type. Simplification is a 
right, but when it permits varia- 
tions in calculation up to almost 4 
percent, simplification is achieved 
at the expense of accuracy Ip 
small installations, where a large 
allowance for safety may be taken 
accuracy may not be too critical 
But when about $100,000 worth o! 
coils is at stake, the engineer should 
not be forced to say, “Well, I'l! add 
on a couple of rows, just to be sure 

In this case, the writer felt he 
had no right to gamble with his 
client’s money in making a choice 
between seven and 11 rows, so re- 
source was made to newer, mor 
realistic ways of calculation. These 
methods, based on the previous) 
mentioned papers on this subject 
offer a sharp contrast to the older 
trial and error calculations. In the 
first place, they recognize that un- 
der certain conditions, part of : 
coil may be dry and part wet 

Such a condition makes for a 
entirely different performance than 
when all the surface is wet. The 
work cannot be shown by a straight 
line on a psychrometric chart 


Part Dry and Part Wet Surface 


The newer methods make allov- 
ance for this condition by setting 
up a method of calculation to shor 
how much surface is dry and hov 
much wet. Then the dry and the 
wetted surface are figured sepa 
rately. For the latter surface, whic! 
is doing both sensible and later! 
heat removal work, total heat trans 
mission coefficients and total hea! 
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differences are usec in figuring. 
In many well water installations, 
with the initial water temperature 
50 F or higher, where it is necessary 
(in order to reduce water use and 
pumping costs) to take a consider- 
able water temperature rise through 
the coil, one encounters a partly 
dry and partly wet coil. The use of 
the so called “straight line” method 
of plotting the work of such a coil 
on a psychrometric chart will result 
in fallacious answers. In the writ- 
er’s opinion the “straight line” 
method is not competent. Using the 
newer methods and dividing the 
coil—for purposes of calculation— 
into a dry and a wet section, very 
uniform answers were obtained for 
the amount of surface required. 


Coefficients Must Be Available 


Some of the newer techniques 
place considerable stress on surface 
temperatures, while others do not. 
A few of the “rule of thumb” meth- 
ods also use surface temperatures, 
but almost invariably one value 
only, either the temperature of 
the last row or a so-called aver- 


age temperature. However, as wa- 
ter coil surface may vary in tem- 
perature from 10 to 20 deg between 
the first and last row, such figures 
can hardly be regarded as reliable 
criteria of the performance of the 
coil. The newer ways of calculation 
show how to evaluate the surface 
temperature of any part of the coil, 
the only correct way of making use 
of them. However, as they are a bit 
tedious to figure, the writer suggests 
that, except for finding the “bound- 
ary line” between dry and wetted 
surface, their use be curtailed as 
much as possible. 

Use of internal and external film 
coefficients of heat transmission as 
outlined in the newer methods is a 
big step in the right direction, be- 
cause these coefficients—more than 
anything else—help the designing 
engineer to visualize the work and 
efficiency of any coil. It must be 
emphasized, however, that accurate 
values for these coefficients must 
be made available by the coil manu- 


facturers. A uniform procedure for. 
determining these coefficients, the 


“OPEN FOR DISCUSSION" 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views: Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 





Same procedure being followed 
exactly by all manufacturers, will 
prevent distortion of performance 
values caused by variations in the 
coefficients. 

Using the newer methods instead 
of the old “rules of thumb,” and 
with accurate values for the coeffi- 
cients, it should not be difficult for 
the average engineer to calculate 
water coils with accuracy and with 
promptness.—F. S 


Preventive Maintenance, 


OLLOWING ARE MY comments on 
Donald A. Kepler’s article in the 
ovember HPAC, Practical Pointers 
bn Air Conditioning Plant Opera- 
ion, in which he suggests a pro- 
posed rating scale. 


Under one of the headings, it is 
sked if the operating personnel 
‘has had air conditioning design 
nd layout experience.” Would a 
man who has had air conditioning 
iesign and layout experience be op- 
rating an air conditioning plant, 
br would he still be working on the 
trawing board, or be doing engi- 
heering and design work? 


Shouldn’t the operating personnel 
pe rated on experience as well as 
he other items? Most people will 
falize that an experienced crew 
pan operate air conditioning sys- 
emis, aS well as any other ma- 


chinery, better than can novices. 

Under the heading on operating 
aids, it is asked if “critical spare 
parts are kept in stock (5 points).” 
It is my opinion that this item 
should rate higher than 5 points. 
The main responsibility of the op- 
erating crew is to keep the systems 
in operation. Usually a system op- 
erating at perhaps 80 percent effi- 
ciency is better than one not 
operating. How can the crew be ex- 
pected to maintain continuous op- 
eration without a stock of critical 
parts, because any piece of equip- 
ment is subject to wear and break- 
age? 


Keep Complete Set of 

Critical Spare Parts 

At Eli Lilly and Co. we keep a 
complete set of critical spare parts; 
this has saved us much production 
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Spare Parts Important 


time that otherwise would have 
been lost. We are now working on 
a preventive maintenance schedule, 
which should enable us to detect 
any wear, misalignment, or distor- 
tion in any parts of the system so 
that we have time to order replace- 
ment parts as the inspection sug- 
gests. 


We also have a daily operating 
schedule whereby the operator re- 
cords the temperatures and humidi- 
ties in the air conditioned rooms as 
well as the temperature of air at 
various stages in the equipment, 
cooling water, reactivation air (if a 
desiccating unit is being used), 
damper settings, operation of each 
piece of equipment, and general 
cleanliness of the conditioning 
equipment.—B. G. Evans, engineer- 
ing dept., Eli Lilly and Co., Indian- 
apolis. 
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Complete Information Needed 


for the Best Use of Well Water 


L» THE OPENING sections of his ar- 
ticle on Water from Wells, in the 
November HPAC, G. E. Clancy clear- 
ly points out a number of the rea- 
sons why groundwater supplies have 
often been undeveloped as a source 
of cooling water in spite of their 
obvious advantages over surface 
supplies. In many areas there is a 
general lack of knowledge of the 
quantities of water available from 
local aquifers, or water-bearing 
strata. In spite of the fact that 
great strides have been made in 
exploration techniques and in the 
techniques of actual well construc- 
tion, most people believe that the 
development of well supplies is pri- 
marily a matter of chance. Usually 
there is an uncertainty as to where 
reliable groundwater information 
can be obtained. Mr. Clancy, in a 
latter section, suggests that it can 
often be supplied by local well con- 
tractors and well pump vendors and 
that some city and county engi- 


ROBERT R. STORM gives 
additional information (in 
this discussion of G. E. Clan-— 
ey’s article on Water from 
Wells in the November HPAC) 
on sources of groundwater — 
data, types of wells, and the — 
importance of knowing the — 
source of the water available © 
to the well. Good water sup- 
plies are not properly devel-— 
_oped, or are subsequently 
_ruined by improper rehabili- 
tation practices, if basic differ-— 
ences in wells are not under-— 
stood. Use of groundwater for © 
air conditioning systems, and — 
as a heat source for the heat 
pump, make the subject of 
wells and their development — 
of importance to heating, pip- © 
_ ing, and air conditioning en-— 
_ gineers and contractors 
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neers’ offices may be able to supply 
usable data. Because of the im- 
portance of this subject a more 
complete discussion of “sources of 
information” may be appropriate. 


Sources of Information 
on Groundwater 


In most states, the state geologi- 
cal survey, state water commission, 
department of conservation, or some 
similar organization—often in co- 
operation with the United States 
Geological Survey—collects and files 
information on groundwater sup- 
plies. Well logs, water level records, 
pumpage records, temperature data, 
water analyses, and much other 
data are available to the public for 
the asking. Some of these organi- 
zations will without charge prepare 
reports on the groundwater possi- 
bilities at any location for which a 
request is received. Some are pre- 
pared to undertake groundwater 
surveys, either free or at cost, in 
which geophysical equipment is 
utilized to outline the most promis- 
ing area for testing. The services 
of these organizations are too often 
either unknown to the general pub- 
lic or greatly misunderstood and 
consequently not utilized. Water 
well drillers’ associations, where 
organized, and the more progressive 
and competent well contractors in 
nearly every state are cooperating 
with such agencies by furnishing 
well logs, sample cuttings, water 
level data, and other basic data. 

All groundwater development 
projects should, at their inception, 
be guided by the information avail- 
able from such state organizations. 
And conversely, all data obtained 
during a groundwater development 
project should be furnished to such 
organizations to increase the gen- 
eral fund of groundwater informa- 
tion. 


Four Sources of Water 


As a preface to the subject of the 
utilization of well waters Mr. Clancy 


discusses the sources of wate: aya). 
able to wells. Some amplificatio, 
and clarification of the four s urce: 
noted may be pertinent. 

Groundwater may be classifies 
as “free water” or “confined water 
A “free water aquifer” is one whic) 
is not overlain by impermeable ma- 
terial, i.e., surface water is free : 
percolate downward from the 
ground surface, by gravity, until }: 
reaches the zone of saturation. Th: 
top of the zone of saturation 
called the “water table.” Sources 
number 2 and 3 as outlined by Mr 
Clancy are of this kind and wel; 
developed in these zones can by 
designated as “water table wells.’ 

If the water bearing materia! 
overlain by impervious materia! |: 
contains “confined water,” and the 
permeable materia! is designated 2 
“confined aquifer.” Nearly all con- 
fined water is under some pressure 
due, for the most part, to the weigh 
of the water in the aquifer tha: 
occurs at higher elevation. If water 
under such “artesian” pressure is 
encountered in a drill hole, it wil 
rise in the drill hole to a heigh 
(static level) determined by the 
amount of pressure at that point 
A well encountering water under 
artesian pressure is designated 
“artesian well.” If the pressure \ 
sufficiently great the well wil! flow 
All flowing wells are artesian well 
—but not all artesian wells fiov 
By such a definition sources 1 an¢ 
4 as outlined by Mr. Clancy ar 
confined aquifers into which arte 
sian wells can be drilled. 

It is important to differentia 
between water table wells and arte 
sian wells because of their funds 
mental differences in behavior uD 
der pumping conditions. Watt 
level data must be interpreted di!- 
ferently for the two types of wells 
A falling water level in a water 
ble well and a decline in the stat 
level of an artesian well are in ™ 
way related—they result from &- 
tirely different causes and a!t 
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symptoms of entirely different trou- 
bles—yet, unless they are properly 
understood, they are treated in the 
same manner. A decline in the wa- 
ter level of a “water table well” 
registers a lowering of the water 
table itself, which means that the 
upper portions of the “free water 
aquifer” are actually being dewa- 
tered and the total volume of avail- 
able water is being reduced. On the 
other hand, a decline in the static 
level of an “artesian well” registers 
a lowering of the pressure on the 
water in the aquifer and the total 
volume of water in the aquifer re- 
mains essentially the same. Low- 
ered static levels mean increased 
pumping costs but do not mean 
that the supply is diminishing. 


Improper Practices Can 

Ruin Water Supply 

It is unfortunately true that most 
people, including many engineers 
and contractors, do not realize the 
basic differences with the result 
that good supplies are not properly 
developed or are subsequently ru- 
ined by improper rehabilitation 
practices. Artificial recharge prac- 
tices must also be conditioned by 
the type of aquifer being exploited. 
It is therefore clear that for the 
proper development and use of a 
groundwater supply the exact na- 
ture of the source should be fully 
understood and the advice of a 
competent hydrologist or ground- 
water geologist should be sought 
previous to the development of such 
a supply. 


Temperature of Groundwater 


In his discussion of groundwater 
temperatures, Mr. Clancy does not 
make clear the basic reasons for 
temperature differences in ground- 
water aquifers. Except for special 
cases, groundwater temperature 
varies directly with depth. The geo- 
thermal gradient throughout most 
of the United States is usually 
about 1 deg rise in temperature for 
every 100 ft increase in depth. (The 
latter may vary from 60 to 120 ft 
locally—any special conditions may 
cause even greater variations.) Ex- 
cept in some cases of very perme- 
able gravels at shallow depths where 
exceedingly large natural or arti- 
ficial discharges cause a rapid 
movement of groundwater, the rate 
of movement of groundwater is usu- 
ally sufficiently slow to allow the 





water to reach the temperature nor- 
mal to the depth of the aquifer. In 
general, water table wells are shal- 
low and the water temperature sel- 
dom exceeds the mean annual sur- 
face temperature by more than a 
few degrees, if at all. Water tem- 
peratures in artesian aquifers usu- 
ally are determined by the geother- 
mal gradient for the area. 

In his discussion of the methods 
of drilling and developing wells, Mr. 
Clancy rather naturally emphasizes 
the procedures common to Califor- 
nia. He discusses the procedures 
used in perforating casings but neg- 
lects to mention the use of well 
screens. In most parts of the coun- 
try, screens have proven to be far 
superior to perforated casings in 
developing wells in unconsolidated 
material. Well screens are scien- 
tifically constructed to allow the in- 
flow of a maximum amount of wa- 
ter while at the same time prevent- 
ing the ingress of sand particles 
into the well. Screens can be “tailor- 
made” for each well. Their correct 
use insures the development of the 
maximum capacity of a well. 


Days of the “Hole Puncher” 

Are Ending 

Mr. Clancy has pointed out that 
advice of the local well contractor 
should be considered in planning 
the design and construction of a 
well. He should perhaps have added 
that the well will be only as good as 
the contractor’s ability to construct 
it and that a careful and thorough 
investigation of the abilities of the 
available contractors will pay divi- 
dends. The competent contractors 
today are highly trained men, skill- 
ed in the use of specialized equip- 
ment. The days of the “hole punch- 
er” are coming to a close. 


Mr. Clancy is to be congratulated 
on his very practical approach tu 
this general subject. The use of 
groundwater supplies for cooling 
and heating installations is increas- 
ing steadily because the mysteries 
of groundwater occurrence and de- 
velopment are being reduced stead- 
ily as scientific data are being 
collected, organized, and evaluated. 
—Rosert R. Storm, associate geolo- 
gist, division of groundwater geology 
and geophysical exploration, Illinois 
Geological Survey; executive secre- 
tary, Illinois Water Well Drillers 
Association, and editor of the asso- 
ciation’s Water Well Journal. 
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“OPEN FOR DISCUSSION” 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 


gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 


contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Hil. 


HIGH TEMPERATURE WATER 
JOBS NEED CAREFUL STUDY 


F nan H. Swape’s article, High 
Pressure Hot Water Serves Hospi- 
tal Project, published in the Octo- 
ber HPAC, is indeed interesting 
from the standpoint of practices in 
other countries. 

Although a large amount of heat 
can be distributed by high tempera- 
ture hot water, rough calculations 
indicate that to transport and re- 
turn this water any great distance 
requires a substantial amount of 
mechanical effort unless pipe sizes 
are rather large. Also, care would 
have to be exercised to make cer- 
tain that the pressures throughout 
the circuit remained sufficiently 
high to prevent any flashing of this 
high temperature water into steam 

A careful economic study would 
be advisable before this method 
were employed for any particular 
project providing steam could also 
be used. Certainly higher initial 
pressures because of line friction 
are necessary for a water system as 
compared to a steam system for the 
same approximate operating tem- 
perature of these heating mediums 
—Wim11am Sturm, Ellerbe and Co. 


CONSTRUCTION MATERIALS 
SHOW GAIN 


Physical production of construc- 
tion materials in August, as meas- 
ured by “an improved composite in- 
dex” of 20 selected materials, 
reached 147.0, the peak level of the 
year and a somewhat more-than- 
seasonal advance of 8 percent over 
July, according to the October in- 
dustry report on construction and 
construction materials, prepared by 
the U.S. Department of Commerce. 
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Suggests We Abandon “Comfort.” 
and Air Condition for Health 


= IT TIME that we abandon the 
word “comfort” in air conditioning 
work? When you talk about equal 
comfort lines on the effective tem- 
perature chart as being separate 
and distinct from lines of equal 
warmth you add chaos to confusion. 
As a matter of fact, neither of them 
has much to do with the comfort- 
able state of the body which is in 
normal good health. For 15 years 
we have read of, and heard dis- 
cussed, effective temperatures but 
our literature is silent on the much 
more important subject of condi- 
tiens of air for healthful living. 

Sixty-six degree effective tem- 
perature has been reported as the 
optimum for winter, which corre- 
sponds to 72 F and 30 percent rela- 
tive humidity. This is too cold, as 
any of us knows who has installed 
air conditioning systems for ordi- 
nary office workers. Systems that 
are considered healthful and there- 
fore comfortable are being run at 
75 F and 20 to 30 percent relative 
humidity or practically 68 deg effec- 
tive. Changing the humidity may 
have some bearing on the subject 
but not nearly so much as panel 
cooling effect of cold walls, glass 
block areas, and roofs. There is no 
use jousting with effective tempera- 
ture when we disregard entirely the 
panel cooling effect of cold surfaces. 

High lighting loads frequently 
make warm ceiling panels. Air dis- 
tribution through ceiling outlets 
frequently warms the ceiling, or 
even the perforated ceiling method 
of distribution changes the charac- 
ter of the space whereby the ceil- 
ing becomes a panel cooler or heater 
depending on the temperature of 
the air passing through the perfora- 
tions. Changes of this kind seem to 
be important in setting up auto- 
matic controls. 

The summer comfort line is sup- 
posed to be 71 deg effective, or 76 F 
and 50 percent. This is somewhat 
too cool and here again the success- 
ful air conditioning systems in mod- 
ern offices are generally carried 
around 78 F and 45 to 50 percent or 
72 deg effective. Small changes of 
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humidity are not noticed and the “healihful” conditioning for op. 
fallacy of trying to carry variable fort. 
inside temperatures with varying In summer cooling, the pane. hea; 


outside temperatures has led to effect of sun on walls, glass } ocks 
many disappointments. You cannot or roofs is important and here 2:4); 
go above the perspiration point, our literature is silent. Add hie) 
which is about 74 deg effective, and intensity illumination on a ceiling 
you never should go below 71 deg to sun load on a roof and you have 
effective. The whole comfort zone a very effective panel heater I; 
shown in the ASHVE’s Heating, the conditioning. air is brought 
Ventilating, Air Conditioning Guide through the perforated ceiling 
below 71 deg effective is in error (in method of distribution, you directly 
my opinion) if you are talking about absorb this heat. 
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ORY BULB TEMPERATURE *F 
ASHVE Comfort Chart for Still Air 


(From Heating, Ventilating, Air Conditioning Guide 1947. Chapt. 12) 


Note.—Both summer and winter comfort zones apply to inhabitants of the 
United States only. Application of winter comfort line is further limited 
rooms heated by central station systems of the convection type. This line doe 
not apply to rooms heated by radiant methods. Application of summer com/for' 
line is limited to homes, offices and the like, where the occupants become {ull' 
adapted to the artificial air conditions. The line does not apply to theater 
department stores, and the like where the exposure is less than 3 hr. The 
optimum summer comfort line shown pertains to Pittsburgh and to other citie 
in the northern portion of the United States and Southern Canada, and =! «le 
vations not in excess of 1000 ft above sea level. An increase of 1 deg ET should 
be made approximately per 5 deg reduction in north latitude 
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It seems to me that the time has 
come seriously to consider air con- 
ditioning for health. If we do not 
know what these conditions are, we 
should find out. A good starting 
point would seem to be to pick up 
all of the information that was de- 
yeloped during the war by the Army 
and Navy and others who were run- 
ning tests on people in laboratories 
and in the field. We should also 
pick up work of this kind which has 
been done in hospitals and medical 
schools either before, during, or 
after the war so that our literature 
can embrace the best that has been 
done and so that the designer who 
wants to furnish healthful air con- 
ditioning will have something on 
which to base design. 


Prepare Standards for 

City, State Codes 

The next step would be to prepare 
and offer standards that can be 
used by city, state, and national 
bodies who are now enthusiastically 
writing all sorts of codes on the 
subject of heating and ventilating. 
Unless some accurate information 
is given to them we are apt to have 
poor codes and poor conditioning. 


If it should be found that there 
is need for further laboratory study 
on certain phases, the ASHVE re- 
search laboratory could undertake 
such study if it had proper facilities. 
These it does not have, and I doubt 
if it would want to put the money 
into psychrometric rooms of the 
proper type to do a research job. 
Possibly the research facilities that 
have been prepared by others could 
be used, and by furnishing staff 
and supervision the ASHVE could 
get the information needed at rea- 
sonable cost. 


One further step would be to run 
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LESTER T, AVERY discusses | 
here the much-discussed sub-— 
ject of what the proper tem- | 
peratures and humidities are 
for winter and summer air 

conditioning. He believes we 

should abandon the word — 
“comfort,” and seriously con-— 
sider instead air conditioning — 
for health. If we don’t know 
what the healthful conditions © 
are, we should undertake re-— 
search to find out 3 
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field studies conducted by scientists 
who will measure and note the 
various effects of panel heating and 
cooling as well as effective tempera- 
tures and will come up with factual 
information and not confirmation 
of preconceived notions. 


If it is true that 300 girls work- 
ing side by side in a conditioned 
space would not notice a change in 
temperature from 73 deg effective 
to 70 deg effective when tl2 relative 
humidity changed from 80 to 20 
percent and skin temperature re- 
mained at 94 deg, we would have 
corroboration of Yaglou’s claim as 
determined from two controlled 
subjects. Our experience with groups 
of girls working in telephone toll 
rooms and in manufacturing opera- 
tions involving assembly of small 
parts for the VT fuse and finishing 
of crystals, indicates that you must 
hold humidity constant if you wish 
your thermostat to hold tempera- 
ture constant and maintain con- 
stant healthful conditions. One as- 
sembly room was set at 78 F and 35 
percent and held there for the bene- 
fit of the product—nothing to do 
with people or comfort. Hundreds 
of girls worked in this condition day 
after day year around—that is, 71 
deg effective—and we had no com- 
plaints of shock when passing to 
and from in hot weather nor was 
it considered overheated in cold 
weather. 


Our observation is that effective 
temperatures must tie in with ef- 
fects of radiation and air motion 
and when you hit a good balance 
you hold it and you do not need to 
worry about change of season nor 
variations in people. Ninety-nine 
percent of the occupants like that 
condition once they get adjusted to 
it, and the others are sick!—LesTer 


* T. Avery, president, Avery Engi- 


neering Co., Cleveland. 


LOOSE-LEAF NOTEBOOKS 
FOR DATA FILE 


Ix REPLY TO “R.A.W.” on his ques- 
tion on filing articles from Heating. 
Piping & Air Conditioning and other 
magazines, I suggest the following: 

The method of filing I use is to 
cut up the old magazines and ar- 
range the articles in loose-leaf fash- 
ion in a three ring notebook. This 
requires some cutting and pasting 
and not all articles can be saved 
without doing some typing on parts 
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“OPEN FOR DISCUSSION” 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pi 

ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 





of them. When I find pages that 
are too narrow in the margins for 
punching holes, I put an extension 
on them with paper tape about 1 in 
wide and folded to make a double 
thickness for punching the holes. 

At the beginning of each section 
I put an index tab for ready refer- 
ence. In this manner I am able to 
file several sections in each loose- 
leaf notebook. The sections may be 
arranged in alphabetical order; 
book one would include sections 
from A through F and book two 
would begin with section G, etc. 

If a more extensive index is de- 
sired I suggest that a 3 by 5 in. card 
index be made showing which book 
contains the section under which 
the particular article is filed.—S. H. 


AIR COMPRESSOR STANDARD 


A revision of simplified practice 
recommendation R202-43, Air Com- 
pressors for Automotive Service 
Stations and Garages, as proposed 
by the original proponents of that 
program, has been submitted to the 
manufacturers, distributors, and 
users of air compressors for com- 
ment or approval, or both. 

The proponents of this program 
decided that the title should now 
be designated as Tank Mounted Air 
Compressors (%4 to 10 Horsepower) 
to enable the industry to coordinate 
this proposed revision of air com- 
pressors with the commercial stand- 
ard CS 126-45 on the same subject. 

It is desirable that as many firms 
as possible be given an opportunity 
to examine this proposed recom- 
mendation. Therefore, readers of 
this announcement are invited to 
make known their interest by writ- 
ing to the Commodity Standards 
Division, National Bureau of Stand- 
ards, Washington 25, D.C. 
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Graphitization of Steel 
at Elevated Temperatures 


T HE STABILITY of 93 different types 
of steel at exposure temperatures of 
900, 1050, and 1200 F for various 
time periods up to 100,000 hr is 
being evaluated with respect to the 
influence of chemical composition, 
steel making process, deoxidation 
practice, heat treatment, etc. Due 
to the association of graphite with 
welded structures, this factor was 
given special consideration. Weld 
beads of differing heat inputs were 
deposited on opposite sides of a 1 in. 
square bar representing each steel 
condition. In addition to the weld 
bead test specimens, other bars were 
exposed at the three temperatures 
primarily for the evaluation of 
creep rupture strength after ex- 
posure. 

The present paper discusses some 
of the graphitization results ob- 
tained after an exposure period of 
10,000 hr. The program as a whole 
will include a study of creep and 
creep rupture characteristics of the 
steels before and after exposure, 
oxidation loss during exposure, de- 
termination of the effect of pro- 
longed exposure on impact strength, 
and the structural changes that 
take place at 900-1200 F over a 
period of 11 yr. Results of the latter 
studies will be presented as the data 
become available. 

Carbon, carbon - molybdenum, 
chromium-molybdenum, molybde- 
num-vanadium, and nickel steels 
were included in this investigation. 
Bessemer, open hearth and electric 
furnace steels were represented. As 
the use of aluminum in deoxidation 
practice influences the behavior of 
various steels with respect to graph- 
itization, this phase of steel making 
was thoroughly evaluated. With 
reference to the chromium-molyb- 
denum steels, the addition of titan- 
ium, columbium, phosphorus, and 
silicon were included. The austeni- 
tic grain size of the steels was 


Condensation of a paper presented by A. B. 
Wilder, chief metallurgist, National Tube Co., 
United States Steel Corp. Subsidiary, and J. D 
Tyson, metallurgical dept., Lorain Works, of 
the same company, at the National Metal Con- 
gress sponsored by the American Society for 
Metals, October 1947. 


determined, as the results of other 
investigations have shown that this, 
as well as the degree of abnormality, 
is a possible factor in graphitization. 
The residual alloy content of vari- 
ous steels was also considered, as 
this may have a bearing on graphi- 
tization. The steels selected were 
forged to 1 x 1 x 6 in. bars and 
surface ground. Individual types of 
steels were given a normalize, nor- 
malize and draw, and anneal heat 
treatment according to their respec- 
tive grade and composition. 


Early in the program the need 
for a standardized method for rat- 
ing graphite was recognized. It was 
apparent that a photographic rec- 
ord of all samples would be imprac- 
tical and difficult to summarize in 
a report. Graphite rating charts 
were developed which define sizes 
of graphite particles. The number 
and type of particles are not shown 
on the charts, but these variables 
are introduced in the graphite rat- 
ing employed. An “f” factor is also 
shown on the charts which indicates 
the cubic inches of graphite in one 
particle at x 500. This factor may 
be used for evaluating the volume 
of graphite present. The product 
of the number of nodules and the 
index factor for a given nodule size 
provide a relative graphite volume 
rating. 


Although this system offered a 
simple means for rating the 1000 hr 


samples, examination of some of - 


the samples exposed longer disclosed 
that the distribution and size of 
graphite varied considerably across 
the weld-heat affected zone. To 
evaluate this variation in distribu- 
tion of graphite and portray a pic- 
ture of the type and amount of 
graphite associated with weld beads, 
it was necessary to rate each sam- 
ple in several regions. All weld bead 
samples, therefore, were rated as 
follows: Zone 1, in the coarsened 
grain structure immediately be- 
neath the weld metal; Zone 2, in the 
relatively fine grain structure be- 
neath Zone 1; Zone 3, near the 


boundary of the heat affectec 
where the ferrite grain size is 
ilar to the parent metal; and 
4. in the unaffected parent : 

In general, there has been 
difference noted between th: 
weld bead sizes in so far as gr 
tization characteristics are 
cerned. There appeared to 
general trend for the large be 
show a slightly greater amou 
graphite, but the difference , 
relatively slight and not always con- 
sistent. Results from the smal! weld 
bead are discussed in this report. 

The conclusions, based on 10.0% 
hr exposure at 900, 1050, and 1200 F 
are as follows: 

1) Undeoxidized (capped) steels 
and, in particular, capped acid bes- 
semer steel, exhibited remarkable 
resistance to graphite formation. 

2) Deoxidized acid bessemer steels 
exhibited no greater tendency to 
graphitize than deoxidized basic 
open hearth steels. 

3) All of the deoxidized carbon 
steels graphitized after 10,000 hr 
exposure. The period of incubation 
before graphitization and the rate 
of graphitization were related to 
the deoxidation practice. 


4) Steel containing 0.50 percent 
molybdenum deoxidized with silicon 
and large amounts of aluminum 
graphitized after 10,000 hr exposure. 
Similar steels deoxidized with sili- 
con or silicon and small amounts of 
aluminum did not graphitize. 


5) Steels with 0.50 percent molyb- 
denum deoxidized with silicon and 
a large amount of aluminum were 
not immune to graphitization after 
the addition of 0.25 percent chro- 
mium. 

6) Chromium-molybdenum steels 
with 0.50 percent or more chromium, 
regardless of the deoxidation prac- 
tice, have not graphitized after 10- 
000 hr at 900, 1050, or 1200 F. 


7) Steel with 1 percent molybde- 
num and 1.50 percent molybdenum 
steels with 0.16 percent vanadium 
graphitized after 10,000 hr exposure 
at 1050 F. 

8) Steel containing 3.7 percent 
nickel and another containing 0.38 
percent carbon, 1.7 percent nickel 
and 0.26 percent molybdenum 
graphitized after 1000 hr at 1050 F. 
Steel with 5.2 percent nickel showed 
no graphite at 1000 hr, but very 
large nodules after 10,000 hr # 
1050 F. 
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Refrigeration and Air Conditioning 


Show Opens in Cleveland January 26 


W wen rae cuRTAIN rises January 26 on the Fifth 
All-Industry Refrigeration and Air Conditioning 
Exposition in Cleveland’s Public Auditorium, it will 
reveal two acres of displays and demonstrations. 
The four-day show is sponsored by the Refrigeration 
Equipment Manufacturers Association. 

More than 200 exhibitors will have presentations, 
and the exposition promises to be every bit as large 
as the 1946 show in Cleveland. More than 5000 
pieces of equipment were exhibited at that show, and 
the value of displays and costs of company partici- 
pation were placed at $214 million. 

During the period of the show, January 26-29, 
which is expected to attract close to 20,000 visitors, 
associations and other industry groups are schedul- 
ing many meetings and gatherings. According to 
show officials, if hotel reservations have not been 
made, this should be done immediately through the 
Convention and Visitors Bureau, Terminal Tower, 
Cleveland, Ohio. 

With the 1948 exposition, REMA inaugurates a 
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F. J. Hood, chairman of the REMA show committee, <hov, 
at a recent meeting going over plans for the Fifth All-Indu. 
try Refrigeration and Air Conditioning Exposition with repre. 
sentatives of three of the cooperating associations—(Cerald 
W. Weston, executive vice president, National Association o/ 
Refrigeration Contractors; Alfred Chadburn, assistant secr: 
tary, American Society of Refrigerating Engineers; an 
James H. Downs, show committee chairman, Refrigeration 
Equipment Wholesalers Association 























new, long-range program of biennial exposition: 
and the Sixth All-Industry Exposition is schedule 
for Cleveland during the week of November 7, 191° 

Hotel assignments for the 1948 show are as { 
lows: REMA, Hotels Cleveland and Carter; exhib. 
tors, both members and non-members of REMA, 
Hotels Cleveland and Carter; National Associatior 
of Refrigeration Contractors, Hotel Allerton; \: 
tional Commercial Refrigerator Sales Associatio 
Hotel Auditorium; Refrigeration Equipment Whole 
salers Association, Hotel Statler; and Refrigeratio: 
Service Engineers Society, Hotel Hollenden. 

The exposition halls will be open to the entir 
industry on Monday, January 26 from 2 to 10 p. m. 
January 28 from noon to 6 p. m., and January 2 
from 10 a. m. to 4 p. m. They will be open exclu: 
sively to refrigeration contractors, dealers, an¢ 
service engineers from noon to 6 p. m. on Januar’ 
27, and there will be a “preview” for wholesaler 
only on January 26 from 10 a. m. to 2 p. m. Th 
show will not be open to the general public. 
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“PREVIEW” OF AIR CONDITIONING EXHIBITS 


MANY of the exhibits at the Fifth All-Industry 
Refrigeration and Air Conditioning Exposition will 
display equipment of particular interest to air con- 
ditioning engineers and contractors, and this “pre- 
view” of the show has been restricted to such Gs 

its. Inquiries were sent to all exhibitors as listed by 
the exposition management on our press date, and 


ACME INDUSTRIES, INC., 618 N. Mechanic 
St., Jackson, Mich.—Booth 604. 

In attendance: G. M. Comstock, A. H. Munro, 
J. P. Blanchard, J. M. Craun, E. P. Craun, 
a 3 Freitas, J. W. Snyder, G. G. Schultz, 
R. F. McAndrews, N. B. Anderson, E. R. 
Magnus, L. S. Pawkett, H. S. Ryan. 

Exhibiting: Shell and tube condensers, shell and 
coil condensers, evaporative condensers, “Dry- 
Ex” water chiller, forced convection units, 
heat exchangers, oil separators. Featuring 
model “AP/FP” evaporative condenser, new 
“Blo-Cold” unit (forced convection). 


AIRSERCO MFG. CO., INC., 435 Melwood 
St., Pittsburgh 13, Pa.—Booth 424. 
In attendance: Emmett C. Williams, George 
F. Ullum, Allison Sharp, H. M. Williams. 
Exhibiting: Instruments, equipment, parts. 
Featuring electric portable evacuator, hermetic 
unit starter and analyzers, refrigeration cal 
culators. 


AIRTEMP DIV. OF CHRYSLER CORP., 
1119 Leo St., Dayton 1, Ohio.—Booths 103 
and 105. 

In attendance: H. A. Malcom, W. B. Shirley, 
A. F. Ward, M. T. Bard, G. S. Cobb, E. A. 
Ham, S. A. Anderson, Jr., W. C. Bartels. 

Exhibiting: Complete lines of air conditioning 
and commercial refrigeration products; “‘pack- 
aged” air conditioners; year ‘round air condi- 
tioner; various sealed radial compressors, etc. 
Complete air cooled condensing units will be 
featured. 


ALCO VALVE CO., 865 Kingsland, St. Louis 
5, Mo.—Booth 608. 

In attendance: R. P. Kipp, A. L. Baker, C. F. 
Cooley, August Ulbert, B. W. Rist, C. W. 
Alcott, G. J. Boepple, L. K. Wright, Jr., 
W. B. Knox, J. A. Schenk, R. B. McCrady, 
L. J. Freitas, R. N. Meyer. 

Exhibiting: Complete line automatic refrigerant 
control devices. 


ALUMINUM COMPANY OF AMERICA, 8! 
Golf Bidg., Pittsburgh 19, Pa.—Booth 518. 

In attendance: John R. Willard, and sales 
and development representatives. 

Exhibiting: “Alcoa” aluminum ducts, tubing, 
activated alumina for dehydration. Welding 
and brazing operations used in the air condi- 
tioning and refrigeration industry will be 
illustrated. 


AMERICAN BRASS CO., 
Conn.—Booth 217. 
Exhibiting: Products of two of its specialty 
branches, the French Small Tube Branch and 
the American Metal Hose Branch. The 
French Small Tube Branch exhibit will have, 
as its main feature, “Anaconda” dehydrated 
copper refrigeration tubes. These tubes in 
standard sizes and standard length coils are 
manufactured under precision control and 
“unusually clean” plant conditions. They are 
hermetically sealed with the cup seal. Other 
products will be capillary tubing of extremely 
small diameters, which will be shown in a 
single unjointed coil 2500 ft in length. There 
will also be fabricated and formed tubing. The 
American Metal Hose Branch products will 
include “American” vibration eliminators, 


Waterbury 88, 


which have become “standard equipment” for 
air conditioning and refrigeration installations 
Another comparatively new product will be 
refrigeration charging hose. There will also 
be a display of types K and L copper water 
tubes with a selection of cast bronze and 
wrought copper solder fittings and cast bronze 
flared tube type fittings. 


AMERICAN FLANGE & MFG. CO. INC., 
30 Rockefeller Plaza, New York 20, N. Y.— 
Booth 1112. 

In attendance: Norman O. Hommert, Danie! 
J. Alesio. 

Exhibiting: “Ferro-Therm” steel insulation: for 
homes, commercial buildings, and refriger 
ated structures. Features will be a “Hot Box” 
which illustrates the insulating power of one 
thin sheet of steel insulation, and the new 
preformed “Pen-Shaped Ferro-Therm” for 
easy, economical application. 


AMERICAN INJECTOR CO., 1481 14th St., 
Detroit 16, Mich.—Booth 126. 

In attendance: Ed Kellie, John L. Trix, G. I 
Boone, G. B. Boone, J. C. Battles, W. Cody, 
Allan Cody, Van D. Clothier, J. D. Ross, 
A. E. Doane. 

Exhibiting: Oil separators, snap action valves, 
constant pressure valves, water valves, high 
side floats, starting load regulating valves, 
check valves (line), loaded check valves, 
flange adapters, pressure-vacuum setting 
pumps, water strainers, etc. 


AMERICAN SOCIETY OF REFRIGERAT- 
ING ENGINEERS, 40 W. 40th St., New 
York 18, N. ¥.—Booth 1204. 

In attendance: M. C. Turpin, Alfred Chadburn 

Exhibiting: Publications. 


ANSUL CHEMICAL CO., Stanton St., Mari- 
nette, Wis.—Booth 713. 

In attendance: H. V. Higley, F. J. Hood, R. 
C. Hood, L. C. McKesson, G. B. Vermilye, 
L. T. Plouff, Dr. W. O. Walker, W. R. 
Rinelli, F. W. Wedge, K. B. Covert, R. F. 
Polley, F. M. Duvall, R. Meuer, E. M. 
Billings, R. C. McNeely, Herb Dill, T. R. 
Kearney, D. Hardie. 

Exhibiting: A collection of solids formed by 
chemical or physical reaction and taken from 
refrigeration systems will be displayed. 


ARMSTRONG CORK CO., Lancaster, Pa.— 
Booth 409. 

In attendance: H. B. Wentz, R. B. Breneman, 
A. G. Klein, John S. Taylor, B. W. Adams. 

Exhibiting: Corkboard, “Foamglas,” mineral 
wool board, cork covering. Featuring con- 
struction and specification details in connec- 
tion with these products. 


AUTOMATIC PRODUCTS CO., 2450 N. 32nd 
St., Milwaukee 10, Wis.—Booth 504. 

In attendance: E. A. Vallee, D. Moerick, Brad- 
ley T. Carroll, A. L. Neva, Jack F. Cowan, 
John W. Hall, Donald They, Richard E. 
Morton, John F. Gibbs, J. E. Hutchinson, 
Wm. H. Cody, Allan Cody. 

Exhibiting: Expansion valves, water valves, 
solenoid valves, thermostatic expansion valve 
with pressure limiting feature. 
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those listed here with information on the products 
they will display and the names of their representa- 
tives in attendance furnished these details direct to 
Heating, Piping & Air Conditioning. With the 
ib- booth numbers, and the accompanying diagram of 
the exhibit space, the location of each exhibitor 
can be quickly spotted. 


BAKER ICE MACHINE CoO., INC., South 
Windham, Maine.—Booth 506. 

In attendance: Ross Rathbun, Charles Knox, 
A. J. Mallinckrodt, H. D. O’Rourke, H. C 
Hickock, W. W. Woodroof. 

Exhibiting: “Freon” and ammonia refrigerating 
equipment, including open type compressors, 
complete compressor units, c« mplete con- 
densing units. Component parts of the equip- 
ment will be displayed in order to show 
construction features 


BALTIMORE AURCOIL CO., INC., 402 Col 
vin St., Baltimore 2, Md.—Booth 1212 

In attendance: John Engalitcheff, Jr., Ray R 
Forseille. 

Exhibiting: New model of centrifugal fan con 
denser featuring reversible fan section with 
angular discharge, reversible bottom section, 
extreme accessibility to all working parts 
including condensing coil; manufactured in 
sizes from 10 to 100 tons in increments of 
5 tons. Propeller fan condenser, a special 
development for outside installation featuring 
extreme accessibility, ease of maintenance, 
counterflow heat transfer, low horsepower 
consumption; manufactured in sizes from 10 
to 530 toms in imcrements of 5 tons. “Jr.” 
evaporative condenser, a new line built in 
3, 5, 7% tons capacity. Liquid receivers. 


BERRY MOTORS INC., 2111 Sterick Bidg., 
Memphis, Tenn.—Booth 1122 

In attendance: Kingsley W. Hooker, Harrell F 
Jeanes, Eve Edgerliey. 

Exhibiting: Rotary vaneless “Freon” compres- 
sor. This unit has never before been ex 
hibited. It has a “low initial egst, few parts, 
low friction, high efficiency, low maintenance 
cost.” 


BETZ CORP., 445 State St., Hammond, Ind.— 
Booth 609. 

In attendance: Lyman B. Betz, V. C. Knight, 
R. W. Schreiber, H. Gullatt, John Blumhardt 

Exhibiting: Complete line of “Filterpure”’ 
cooling units for commercial refrigeration, 
totalling approximately 12 distinct models 


BONNEY FORGE & TOOL WKS., Tilghman 
and Meadow S&Sts., Allentown, Pa.—Booth 
328. 

In attendance: C. D. Otterson, F. S. Durhan 
Jr., D. E. Tuttle, O. W. Cadle, C. A. Macan 
H. D. Wixson, Jr. 

Exhibiting: Refrigeration service hand tools 


BRUNNER MFG. CO., 1821 Broad St., Utica 
1, N. ¥.—Booths 304, 306, 308. 

In attendance: G. L. Brunner, A. G. Zumbrur 
J. W. Thomas, O. R. McDonald, and al! 
territory managers. 

Exhibiting: Condensing units, 4 to 3 hp ai: 
cooled, 1/3 to 25 hp water cooled, featuring 
new refinements in design. 


BUNDY TUBING CO., 8109 E. Jefferson Ave 
at Parker, Detroit 14, Mich.—Booth 407 
In attendance: G. D. Baker, P. A. O’Conne!l 

J. A. Dugan, H. L. Millett. 

Exhibiting: Display explaining the process by 
which “Bundyweld” steel, monel, and nickel! 
tubing is manufactured, and an exhibit of 
samples of tubing parts used in the refrigera 
tion and air conditioning industry 
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BUSH MFG. CO., 1031 New Britain Ave., 
Hartford 10, Conn.—Booth 610. 


CENTURY ELECTRIC CO., 1806 Pine St., St. 
Louis 3, Mo.—Booth 36B. 

In attendamee: R. J. Russell, J. L. Woodress, 
¢. S Moore, G. C. Henderson, Anthony Neher, 
Al Smith, L S. Adefberg, W. H. Moore, R. 
L. Buler, J. S. Jervis, Geo. Pechin, M. L. 
Downing, Oliver S. Imes, Robert F. Englich, 


Cc. H 

Exhibiting: Motors—single phase, polyphase, 
direct current, open, splashproof, totally en- 
closd, totally enclosed fan cooled, explosion 


proot. 


CHICAGO SEAL CO., 20 N. Wacker Dr., 
Chicago 6, I1.—Booth 323. 

fn attendance: Herman Goldberg, Willis Staf- 
ford. D. D. Orr, R. E. Cook, Felix Wierman. 

Exhibiting: Valve plates, seals. 


CLEVELAND GRAPHITE BRONZE CO., 
17000 St. Clair Ave., Cleveland 10, Ohio— 
Booth 921. 

In attendance: L. W. Christenson, Arthur E. 
Gibbs, Charles A. Smythe. 

Exhibiting: Bearings and bushings of various 
types for refrigerating equipment. Projected 
slides will show “world’s finest” plant for 
manufacture of sleeve type bearings and bush- 


ings. 


COPELAND REFRIGERATION CORP., Sid- 
ney, Ohio—Booths 703 & 705. 

In attendance: H. E. Thompson, F. J. Gleason, 
0. H. Buschmann, C. L. Curtis, W. G. von 
Meyer, R. G. Berg, G. L. Hickey, Jr., Bert 
Kaple, W. J. Galvin, G. W. Chandler. 

Exhibiting: Commercial refrigerating units—1/6 
to 3 hp air cooled, 1/3 to 7% hp water cooled. 
Featuring heat pumps for residential heating 
and cooling. 


CURTIS REFRIGERATING MACHINE DIV. 
of CURTIS MFG. CO., 1905 Kienlen Ave., 
St. Louis 20, Mo.—Booths 210-212-214. 

In attendance: K. T. Rockey, Geo. C. Helde, 
C. W. Stover, M. C. Jones, N. H. Behrend, 
PF. J. T. Stock, G. W. Schultz, H. J. Nettler, 
H. C. Morrison, A. C. Kniseley. 

Exhibiting: 3, 5, and 10 ton packaged air con- 
ditioning units; air and water cooled com- 
mercial condensing units; operating model 
demonstrating patented pressure compressor 
lubricating system. All of this equipment has 
been completely redesigned and modernized. 


CUTLER-HAMMER, INC., 315 N. 12th St., 
Milwaukee 1, Wis.—Booth 128. 

In attendance: P, S. Jones, R. M. Van Vleet, 
R. J. Eckstein, W. Stark, L. P. Niessen, 
W. R. Reinhold, J. P. Simon, E. A. Clark, 
C. W. Greenman, R. A. Volbrecht, M. Dug- 
liss, A. M. Wolf, D. S. Galbraith, W. E. 
——— H. H. Ratcliff, C. L. Wymelen- 

rg. 

Exhibiting: Refrigeration controls—custom built, 
exact replacement, and genera! replacement; 
motor control equipment and accessories for 
refrigeration and air, conditioning. A new 
thin model refrigeration controller for breaker 
strip or liner mounting will be featured. 


DAVISON CHEMICAL CORP., 20 Hopkins 
PL, Baltimore, Md.—Booths 311 and 313. 


DAY & NIGHT MFG. CO., 710 Duarte Ave., 
Monrovia, Calif—Booth 225. 

In attendance: J. W. Rubenson, H. J. Ferris. 

Exhibiting: Commercial and industrial water 
cooling equipment. 


DAYTON RUBBER CO., 2342 W. Riverview 
Ave., Dayton 1, Ohio.—Booths 415 & 417. 

In attendance: K. L. Bohler, W. J. Michel, 
J. T. Wilson, K. R. Van Doren. 

Exhibiting: V belts, featuring new construction 
with rayon cord which “provides minimum 
stretch, greater flex strength and longer v-belt 


DETROIT LUBRICATOR CO., 5900 Trum- 
om Ave., Detroit 8, Mich.—Booths 503 & 


Exhibiting: Complete line of expansion valves, 
solenoids, and refrigeration controls. 


DOLE REFRIGERATING CO., 5910 N. 
Pulaski Rd., Chicago 30, Ill—Booth 605. 


pu PONT pe NEMOURS & CO., E.l., Wil- 
mington 98, Dela.—Booth 414. 

In attendance: Geo. Courtney, Arthur Cole, 
Newton Beck, Richard Ballman, Joseph 
Moore, C. B. Shepherd, P. R. Hendrixon, 
N. C. Cooper, V. J. Zaffke. 

Exhibiting: “Artic” methyl chloride, “Freon,” 
sulfur dioxide. 


ELECTRIC POWER EQUIPMENT CORP., 
412 N. 18th St., Philadelphia 30 Pa— 
Booth 1007. 

In attendance: M. E. Miller, R. H. Shanaman, 
Adam Becker, W. E. Ural, L. Smith, M. J. 
Meiklejohn, S. C. Moncher, F. J. Marshall, 
Alvin Dattle, A. A. Aldridge, W. H. Cooper, 
Jr. 

Exhibiting: 1/6 to 2 hp air cooled condensing 
units, % to 2 hp water cooled condensing units, 
% ton window cooler, 4 and 1% ton console 
model self-contained air conditioning unit, 
unit coolers, heat exchangers, thermostatic 
valves, “Thermek.” The % ton window cooler 
and the 4 ton console model air conditioning 
unit will be featured. 


ELECTRIMATIC DIV., SIMONIZ CO., 2100 
Indiana Ave., Chicago 16, Ill—Booth 215. 


ESTON CHEMICALS, INC., 3100 E. 26th St., 
Los Angeles 23, Calif.—Booth 224. 

In attendance: G. S. Wheaton, W. E. Horn. 

Exhibiting: Methyl! chloride, sulfur dioxide. 


FEDDERS-QUIGAN CORP., 57 Tonawanda 
St., Buffalo 7, N. Y.—Booth 403. 


FRIGIDAIRE DIV., GENERAL MOTORS 
CORP., 300 Taylor St., Dayton 1, Ohio.— 
Booth 1217. 

In attendance: J. B. Nahstoll, W. F. Switzer, 
A. C. Freimann, G. A. Hayner, C. F. Wood, 
M. C. Schenck. 

Exhibiting: Store air conditioner, forced air 
cooling unit, and compressors, and featuring 
a large printed replica of the new commercial 
“Meter-Miser” condensing unit in operation. 


GENERAL CONTROLS CO., 801 Alien Ave., 
Glendale 1, Calif.—Booth 314. 

In attendance: J. F. Ray, John M. Schlemmer, 
Ed Maire, and others. 

Exhibiting: Electrical solenoid stop valves for 
all refrigerants, thermostatic expansion valves, 
water valves, pressure and temperature con- 
trols. 


GENERAL ELECTRIC CO., Apparatus Dept., 
1 River Rd., Schenectady 5, N. Y¥.—Booths 
11S & 117. 

In attendance: N. L. Parker. 

Exhibiting: Fractional horsepower and “Tri- 
Clad” motors, control transformers, switch 
panel, new portable halogen leak detector. 


GENERAL ENGINEERING & MFG. CO., 
4417 Oleatha, St. Louis 16, Mo.—Booths 
315, 317, 319. 

In attendance: Norman Schreiber, Ray Brenner, 
J. Y. Hewitt, F. H. Eldredge, A. M. House, 
Ernest Gygax, Arthur Huhn, John H. Schrei- 
ber, Pete Becker, C. H. Fox, C. J. LeMaster, 
M. W. Nerius, Chas. J. Davis, H. B. Osmund- 
sen, James Lamb, Andy Love. 

Exhibiting: 3 and 5 ton “Gemco” packaged 
air conditioning units, and featuring the 
“Miracula” heat pump unit. 


GILMER CO., L. H., Div. of United States 
Rubber Co., 7230 Keyston St., Tacony, 
Philadelphia 35, Pa.—Booth 1010. 

In attendance: L. K. Youse, H. B. Allison, 
E. F. Wood, H. W. Weihenmayer, W. F. 
David, N. R. Chapman, W. E. Mettler, R. L. 
Bentz, G. A. Grone. 

Exhibiting: V belts a 
and wire on spools. 


electric wire cord sets 


HALSTEAD & MITCHELL, Bessemer Bidg., 
Pittsburgh 22, Pa.—Booth 425. 

In attendance: Byron Halstead, Fred Halstead, 
William Rapp, D. Gentry, Thomas Sewtt, 
Charles Wilmes, Hugo Smith, Wilton L. Led- 
better, Merle G. Haynes. 
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Exhibiting: Double tube, counterflow, cleanable 
water cooled condensers; water chiller—new 
self-contained 5 ton water cooling unit with 
a cleanable feature specifically designed for 
industrial water cooling; marine condenser 
for marine application. 


HEATING, PIPING & AIR CONDITIONING, 
6 N. Michigan Ave., Chicago 2, Ill—Booth 
1119-A 


In attendance: Chas. E. Price, Wallace J 
Osborn, Robert A. Jack, George C. Cutler 
James D. Thomas. 

Exhibiting: Publication, technical books, market 
data 


HEAT-X-CHANGER CO., INC., Brewster, N 
Y.—Booth 125. 

In attendance: Cecil Boling, L. G. Underhill 
W. J. Donovan, R. A. Chadburn 

Exhibiting: Heat exchangers 


HENRY VALVE CO., 3260 W. Grand Ave., 
Chicago 51, Ill—Booth 227 

In attendance: Richard S. Dawson, C. W. Hud 
zietz, J. Endweiss, H. F. Stamps, D. R 
Byth, oe Boyd, A. A. Ways, N. Beals, 
E. A. Flesh, G. W. Wheeler 

Exhibiting: valves—packless, valves—ammonia 
valves—solenoid, driers, strainers, drier 
strainer combinations, valves—pressure regu 
lating, valves—liquid gage, combination drier 
accumulator, float switch. Features are al! 
types of solenoid valves, pressure regulating 
valves, special beverage vending machine de 
vices, the float switch, and special filters using 
sintered metal as the filtering medium. 


HIGHSIDE CHEMICALS CO., 195 Verona 
Ave., Newark 7, N. J.—Booth 321. 

In attendance: Laurence V. Gardner, Harry M 
Katon, A. W. Barber, Merle G. Haynes, Joe 
E. Parker, L. D. Greenwood. 

Exhibiting: “Thawzone” and “Trace.” 


HUDSON PRODUCTS CO., INC., 4400 St 
Aubin, Detroit 7, Mich.—Booth 502. 

In attendance: James L. Hudson, John F. Mc 
Guire, Charles W. Hall, E. W. Fraser, Ray 
mond B. Hill, Philip F. Bender, Ludwig 
Stromayer. 

Exhibiting: Plastic tubing. 


IMPERIAL BRASS MFG. CO., 1200 W 
Harrison St., Chicago 7, Ill.—Booths 426 
& 428. 

In attendance: G. Duerr, F. Wilson, K. Waugh 
T. Fuite, T. Byrnes, A. Mitchell, M. Mitchell, 
C. H. Benson, E. F. Todd, G. Franck, R 
McIntosh, J. Greenlee, J. Diesk. 

Exhibiting: Filters, valves, fittings, driers, tube 
working tools, floats, charging and testing 
equipment, liquid indicators, and welding and 
soldering equipment. 


JACK & HEINTZ PRECISION INDUSTRIES, 
INC., Cleveland 1, Ohio—Booth 908. 

In attendance: Larry Breck, Larry Anderson 
Frank Haag, Wm. Davis, John McKinley, 
Cc. C. Clarke, Earl Moyse, Bud Gibbons. 

Exhibiting: 4, 1/3, and % hp open-type con 
densing units; 1/10 hp hermetic condensing 
unit. 


KELVINATOR DIV., NASH-KELVINATOR 
CORP., 14250 Plymouth Rd., Detroit 32, 
Mich.—Booths 901 and 1001. 

In attendance: R. G. Alexander, T. G. Ammel, 
G. T. Etheridge, B. Fury, E. G. Haight, C 
H. Herrlich, G. R. Kingston, J. B. Legler, 
H. K. Leussler, J. E. Oertel, H. P. Patter 
son, E. A. Seibert. 

Exhibiting: Condensing units (sealed and open 
types); refrigeration parts. 


KEROTEST MFG. CO., 2525 Liberty Ave 
Pittsburgh 22, Pa.—Booths 220 & 222 

In attendance: G. R. Allen, H. M. Jones, R. W 
Mueller, Jr., Austin Jones, Karl Berquist, Joe 
Blake, Al Harvey, Leo Freitas, J. A. Norris 
Wilson Meek, Paul O’Brien, R. W. Gripp. 

Exhibiting: Refrigeration and air conditioning 
valves, fittings, and accessories. Featuring 
several new products, including charging 
stand, in-line two-way valve, integral forged 
manifold, variable bolt hole compressor valve, 
lightweight globe valve 
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KINETIC CHEMICALS, INC., 10th & Market MARLO COIL CO., 6135 Manchester Ave., MINNEAPOLIS-HONEYWELL RE « ATOR 
Sts., Wilmington 98, Dela—Booth 216. St. Louis 10, Mo.—Booths 404, 406, 408, CO., 2604 Fourth Ave., S., Min: lis 8 I 
i] In attendance: R. J. Thompson, R. L. Williams. #10. Minn.—Booth 701. 
} Exhibiting : ie pov 3-wrmoa dy In attendance: Wm. J. Bagley, A. = Mar'o, In attendance: W. H. Kramer, W. Made 
: F. G. Meyer, C. D. Marlo, L. C. Richard Hanschen, G. M. Kingsla: ‘sy I 
‘ W. B. en Sh Cee Wm. C. 
KRAMER TRENTON CO., North Olden & McIntyre, H. R. Iverson, G. M. Sebree. 
Breunig Aves., Trenton 5, N. J.—Booths Exhibiting: Forced draft cooling towers, evap- MITCHELL MFG. CO., 2525 Clyt. Ave 
) 116 and 118. orative condensers, industrial type units, and : a ray Te Ya 6 d . 
In attendance: S. Charles Segal, Harry Kling- unit coolers for high and low temperature "sche fount . Reng =. 
i eae Kramer, Nathan Kramer, Frank C. applications. C. Schroeder, Paul Smith. - ; 
Exhibiting: New coil designs; new design and —— CORP., JAS. P., Skokie, Iil— Seeing: Cees Cope end window ¢ 
application of fractional horsepower fan duty 
type evaporators; extra large ceiling type In attendance: foe —— gt rnanags Bo MUELLER BRASS CO., 1925 La; Ave 
evaporators; “major innovation” of the radial Sedeon a ee a en aster Port Huron, Mich.—Booths 307 . : 
unit cooler, details to be announced at the agen Ne . : : In attendance: Fred Riggin, be oo 
show; working model of “Thermobank,” il- pear gon Complete line or oor John Gray, P. L. Craft, M. My Pri ( E 
lustrating the automatic defrost for low tem- pad S ee ee “Deo-Ton PA nigren Schumann, E. F. Hall, P. O. Don 
peratures; new design of air cooled condenser. pass 1 Ti dicteneamatins® ? ‘ Exhibiting : copper tube; complete line 
fittings, and accessories for mec} P 
, MAYFLOWER PRODUCTS, INC., 13 S. Sth frigeration, including testing mani/ 
re —— vaya quandp yg 8.5, St., Richmond, Ind.—Booth 122. and strainers, driers, heat exchang: I 
Pest > ‘ In attendance: Al Green, B. D. Rinehart. indicators, service tools; the “Litt 
. In attendance; O. M. Sims, S. D. Hughes, Exhibiting: 2 ton ceiling air conditioner; con- purger; featuring the recently 
Cc. L. White, J. E. Palmer, E. A. Gustafson. densing units, 4% hp up to 3 hp, both air “Midget” purger for smaller 
Exhibiting: Fin coils, blower units, air condi- and water cooled. New models, new finishes “Streamline” solder type fittings 
tioning units, evaporative condensers, floor and colors and other improvements will be 
' model blower unit, heat exchangers, bare tube featured 
i a : NATIONAL ASSOCIATION OF REFRIGER E 
McCORD CORP., 2587 E. Grand Blvd., De- ATION CONTRACTORS, 353 Hippodrom 

teeth 33: Dil ecteeth. 500, . Annex, Cleveland 15, Ohio.—Booth 1218 

LEWIN-MATHES CO., 1111 Chouteau Ave., In ehtniedinnnes Morrill Dunn, F. W. McMillan Exhibiting: Educational exhibit depict 

St. Louis 2, Mo.—Booth 1022. LR. Hayward, E. oO. Bodkin. r . ices rendered by the association. 

' ~~ =e Alan “Bud” Lewin, Larry Exhibiting: Condensers, evaporators, fin tubing. 

; ‘owell. . P 

Exhibiting: Refrigeration copper tube. McINTIRE CONNECTOR CO., 263 Jefferson  NEVINGER MPG. CO., INC., Greenville 

St., Newark 7, N. J.—Booth 611. ¢ . I 
In attendance: L. S. Dunn, H. A. Chandler, 

LIBERTY MOTORS & ENGINEERING J. G. Beierlein, George D. Metzger. _ OWENS-CORNING FIBERGLAS CoRP 
CORP., Coolidge & Constance Aves., Arbu- Exhibiting: Driers, filters, strainers, moisture Nicholas Bidg., Toledo, Ohio.—Booth 1005 E 
tus, Baltimore 29, Md.—Booth 1207. indicator, special equipment for low tempera- In attendance: C. L. Rowley, J. R. McCord 

In attendance: H. A. Loebel, Anthony Easton. ture dehydration. E. W. Darling, Jr., Paul E. Benner, Roy 
Exhibiting: Packaged “systematized” refriger- Hunsaker, John Dowd. 
ation, featuring hermetic compressors and — a amd co ny gp N.E., Exhibiting: Thermal insulation, “Dust Sto; 
i its i izes. , ‘ , ir fil : 
condensing units in 4% and 1/3 hp sizes BB gerne rane RJ. mak = H. Seclert, H. air filters R 
Blake Thomas, C. L. Bensen, R. N. Weber. : 
LINDE AIR PRODUCTS CO., 30 E. 42nd Exhibiting: Normal temperature and water PACIFIC LUMBER CO., 100 Bush St. San . 
St., New York 17, N. ¥.—Booth 1114. defrost unit coolers, unit heaters, multi- Francisco, Calif.—Booth 1208. 
louver coils, round ceiling unit coolers. Fea- In attendance: Edric E. Brown, John H. Kiass 
turing new wall-type unit cooler known as Ray P. Klass, Stanley H. Dickson 
— ~~ o ae Ay nee Pi omy St., the “Panel Chillator.” Exhibiting: “Palco Wool” insulation , 
In attendance: M. H. Pendergast, J. P. Mc- MILLS INDUSTRIES, INC.—4100 Fullerton 
Carthy, F. K. Zimmerman, R. L. Sears, A Ave., Chicago 39, IlL—Booths 109 & 111. PACIFIC MFG. CORP., 5308 Blanche Avenue 
V. Petersen, R. R. Seibel, G. C. Davis, Wm. In attendance: Harrison J. Hedrick, Hillis D. S.E., Cleveland 4, Ohio.—Booth 1109. 
Gardiner, D. E. Stenson, B. J. Scholl, C. B. Iams, Carl L. Picker, Alexander T. Murray, In attendance: S. C. May, J. H. Merritt, J: + 
Pierce, B. D. Berk, E. W. Montgomery, Walter Babick. H. C. Troth, and others. 
W. A. Doepel. Exhibiting: Condensing units, 44 to 10 hp inclu- Exhibiting: Packaged air conditioners, featu: I 
Exhibiting: “Par” condensing units. sive. ing new models for 1948 line. 
E 
R 
’ 
MONDAY, JANUARY 26, 1948* 
2 p.m. to 10 p.m. — Open to entire industry . 
E 
TUESDAY, JANUARY 27, 1948** 
12 Noon to 6 p.m. 
Open only to refrigeration contractors, dealers, and 
| service engineers R 
WEDNESDAY, JANUARY 28, 1948 hs 
12 Noon to 6 p.m. — Open to entire industry 
- E 
' THURSDAY, JANUARY 29, 1948 
10 a.m. to 4 p.m. — Open to entire industry R 
*There will be a preview for wholesalers only on Monday, . 
from 10 a. m, to 2 p. m. 
**Though contractors and service eers have been in- 
: vited to attend on all four days, Tuesday has been set aside 
for them exclusively. K 
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pEERL=SS OF AMERICA, INC.. 2901 W. 
Lawrece Ave., Chicago 25, Ill—Booths 707 
709. 
. lance: M. W. Knight, W. A. Honey- 
charc. J. M. O’Connor, Car! Johnson, David 
Snow, George Francis, Roy Stuhlman, H. B. 
Week. R. L. Williams. 
Exhibiting: Fin coils, flash coolers, capacity 
hoosters, expansion valves, unit coolers, 
uct coolers, evaporative condensers, air 
conditioning coils, water coils, steam coils. 
Featuring mew air conditioning units and 
evaporative condensers. 


PENN BRASS & COPPER CO., 20th & 
Powell Ave., Erie, Pa—Booth 613. 

Exhibiting: Seamless brass and copper tubing; 
“Papeo” flaring tool; cut-off tool. 


PENN ELECTRIC SWITCH CO., Goshen, 
Ind—Booth 1011. 

In attendance: M. E. Henning, R. H. Lus- 
combe, K. W. Cash, B. J. Gill, C. B. Morgan, 
J. R. Netedu, D. G. Cameron, F. W. Hotten- 
roth, N. E. Jennison, A. W. Barr, A. L. 
Rubel, R. V. Clark, W. W. Lige, L. Linehan, 
G. O. Sanders, O. G. Tinkey, J. Moravec, 
J. P. Bowen, H. D. Gray, E. M. Smith. 

Exhibiting: Series “270” pressure and temper- 
ature controls (of load carrying two-pole 
construction), cooling room thermostats, hu- 
midistats, water regulating valves, solenoid 
valves. 


PHILLIPS & CO., H. A., 3255 W. Carroll 
Ave., Chicago 24, Ill—Booth 912. 

In attendance: Grant Phillips, William Rich- 
ards, Robert Bailey, Rush Langdon, George 
Noll. 

Exhibiting: Recirculating injectors for refrig- 
erants, valves for ammonia and “Freon,” 
ammonia liquid line filters, precision type 
pressure gages in sizes from 3% to 6 in. dial. 


RANCO INC., 601 W. Fifth Ave., Columbus 
1, Ohio.—Booths 310 & 312. 

In attendance: G. E. Graff, W. H. Stanley, 
A. J. Meyer, C. M. Spielman, R. G. Raney, 
M. S. Vidis, A. C. Homeyer, H. M. Laird, 
Cc. E. Whipps, J. D. Merkle, C. E. Boren, 
F. G. Slagel, E. V. Dunbar, H. M. Goldberg. 

Exhibiting: Refrigeration controls. New products 
to be shown will be power elements of bery!- 
lium copper. 


REDMOND CO., INC., Owosso, Mich.—Booth 
1211. 

In attendance: R. T. Abrell, James Tweedy, 
W. R. Fox, L. G. Andrian. 

Exhibiting: Low range fractional horsepower 
electric motors in sizes up to 1/15 hp, small 
blowers and speed controllers. Featured will 
be a new 1/15 hp motor with die cast frame, 
built in sizes up to 1/20 hp in totally enclosed 
models; new 1/15 hp open veutilated motor 
with drawn steel case; improved motors in 
sizes up to 1/25 hp with die cast frames 


REFRIGERATION APPLIANCES INC., 917- 
923 W. Lake St., Chicago 7, Ill.—Booth 
1015. 

In attendance: E. Niederer, J. Eichhorn, F. A. 
Klaas, W. A. List, Hugh D. Smart. 

Exhibiting: Complete line of 1948 design low 
side commercial refrigeration equipment in- 
cluding ‘“Freez-E-Fex” electric defrost, 
“Strat- E-Fex” ceiling unit, ““Flo-E-Fex” wall 
unit, “Blo-E-Fex” floor type unit. 


REFRIGERATION ENGINEERING INC., 
7250 E. Slauson Ave., Los Angeles 22, Calif. 
—Booth 714 A. 

In attendance: Hy Jarvis, W. F. Hancock, Dan 
D. Wile, Sterling F. Smith. 

Exhibiting: New “Recold” evaporative conden- 
Sets, water defrost evaporators, “Supreme” 
coil, “Tiny Mite Suctionair” coil. 


REFRIGERATION EQUIPMENT WHOLE- 
SALERS ASSOCIATION, 920 E. McMillan 
St., Cincinnati 6, Ohio.—Booth 1206. 

In attendance: The board of directors of the 
association at different intervals and H. S., 
McCloud, executive secretary, and Katherine 
S. Fisher, assistant secretary. 


REFRIGERATION SERVICE ENGINEERS 
SOCIETY, 433 N. Waller Ave., Chicago 44, 
NL—Booth 1214. 


Exhibiting: Services provided membership of 
this association. 


REMCO, INC., Zelienople, Pa.—Booth 425. 

In attendance: Kenneth M. Newcum, Walter 
P. Stewart, Wallace A. Henry, Hugo C. 
Smith, Charles W. Wilmes, Arthur K. John- 
ston, Thomas E. Scott, R. A. (Burt) Paton. 
Exhibiting: Driers, drier-filters, filters, heat 
exchangers. Featuring an operating refriger- 
ation system with new heavy duty “Cross- 
Flo” drier-filter arranged in the system with 
gages and thermometers to show effect of 
pressure drop through driers, and to show 
the effect of refrigerant temperature on drier 
performance. 


ROTARY SEAL CO., 2020 N. Larrabee St., 
Chicago 14, Ill—Booth 207. 

Exhibiting: Rotary seal replacement units as 
sold through refrigeration parts jobbers to 
the refrigeration service trade. 


SCHNACKE, INC., 1016 E. Columbia St., 
Evansville 7, Ind.—Booth 123. 

In attendance: F. C. Schnacke, E. J. Miller, 
T. G. Thomas, Basil S. Miller, Parke Syers. 

Exhibiting: 5, 25, and 50 hp condensing units; 
cutaway section of a compressor. A “simple 
and vivid” display of one of the advanced 
refrigeration features incorporated in their 
product, the refrigerant-cooled cylinder sleeve, 
will be featured. 


SERVEL, INC., 119 N. Morton Ave., Evans- 
ville 20, Ind.—Booths 429, 431, 433. 


SMITH CORP., A. O., 310 S. Michigan Ave., 
Chicago 4, Ill.—Booth 1219. 

In attendance: A. D. Pool, J. L. 
L. Makous. 

Exhibiting: Single phase and polyphase elec 
tric motors 


McKinley, 


SPENCER THERMOSTAT CO., 34 Forest St., 
Attleboro, Mass.—Booth 1008. 


SPORLAN VALVE CO., 7525 Sussex Ave., 
St. Louis 17, Mo.—Booths 219 and 221. 

In attendance: H. T. Lange, H. F. Spoehrer, 
W. T. Carmody, W. F. Wischmeyer, W. L. 
Canfield, H. F. Shield, M. D. McAnany, C. C. 
Grote, W. A. Reichenbach, A. L. Javes, T. 

_H. Silary, J. E. Dannels, J. T. Barry, E. C. 
Fockler, P. J. McCarty. 

Exhibiting: Thermostatic expansion valves, sole- 
noid valves, solenoid pilot controls, refrigerant 
distributors, strainers. Featuring the “Catch- 
All” (filter-dehydrator in 1/3, % and 1 ton 
sizes); and solenoid pilot control in actual 
operation. 


SUPERIOR VALVE & FITTINGS CO., 1509 
W. Liberty Ave., Pittsburgh 26, Pa.—Booth 
301. 

In attendance: J. S. Forbes, I. A. Wilson, 
N. M. Dunning, K. W. Rose, J. P. Bowen, 
A. L. Cody, R. C. Robertson, F. N. Robson, 
W. A. Siegfried. 

Exhibiting: Valves, fittings, heat exchangers, 
driers, check valves, sight glasses, manifolds, 
charging hose, quick couplers, ete., and fea- 
turing new driers and sight glasses. 


TECUMSEH PRODUCTS CO., Tecumsch, 
Mich.—Booth 708. 

In attendance: C. M. Brown, F. K. Smith, 
J. K. Touborg, L. W. Larsen, F. G. Purcell, 
G. I. Boone, G. B. Boone, M. A. Shantz, 
J. E. Parker, R. T. Smith, J. E. Smith, J. 
W. Beneke, H. F. Moon, J. A. McLaren, W. 
H. Cody, A. L. Cody, V. A. Wilkinson, A. E. 
Boyea, F. A. M. Dawson, W. S. McLoud, 
W. C. McLoud. 

Exhibiting: Hermetic and conventional com- 
pressors and condensing units. Display will 
feature two operating models and one hermetic 
cutaway in slow motion. 


TEMPRITE PRODUCTS CORP., 47 Piquette 
Ave., Detroit 2, Mich.—Booth 509. 

In attendance: L. Emde, P. Fred Lesley, 0. F. 
Nelson, James J. Goodwin, James W. Archi- 
bald, H. B, Weeks, Austin L. Brown, J. S. 
Cortines, R. L. Williams, IL. H. Cohler, J. D. 
Merkle. 

Exhibiting: Equalizer, tanks, oil separators, 
adaptor blocks, two temperature valves. 
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TENNEY ENGINEERING, INC., 26 Avenue 
B, Newark 5, N. J.—Booth 423. 

In attendance: Cleve A. Sewell, Monroe Selig 
man, Saul S. Schiffman, Sidney Shapiro, Wil 
liam Collins 

Exhibiting: Thermostatic expansion valve, unit 
cooler, all purpose cold air diffuser, automatic 
“Defrostulator,” air conditioning coil, featur 
ing new thermostatic expansion valve 


TORRINGTON MFG. CO., 70 Franklin St 
Torrington, Conn.—Booth 1108. 

In attendance: Donald G. Leslie, Roger 1 
Lyman, William E. Morrison, Fairfax R 
Wheelan, Anthony N. Casadei. 

Exhibiting: ‘“‘Airistocrat’ propeller type fan 
blades and “Airotor” biower wheels, and tea- 
turing new “M” fan. 


TUBE MANIFOLD CORP., 1100 Military 
Rd., Buffalo, N. Y.—Booth 1018. 


TYPHOON AIR CONDITIONING CO., INC., 
DIV. OF ICE AIR CONDITIONING CO., 
INC., 794 Union St., Brooklyn 15, N. Y.— 
Booth 907. 

Exhibiting: Self-contained air conditioning units, 
and featuring technical developments and 
“Cool Profits in Air Conditioning.” 


UNITED CORK COMPANIES, Central Ave., 
Kearny, N. J.—Booth 316. 

In attendance: Carl E. Schoeneman, Edward 
H. Bartsch, Frank Zimmerman, Edwin J 
Ward. 

Exhibiting: Corkboard insulation, cork pipe 
covering, “Sealtite’” mastic, composition cork 
sheets. 


VIRGINIA SMELTING CO., West Norfolk, 
Va.—Booths 204-206. 

In attendance: A. K. Scribner, R. H. Israel, 
H. T. Palmer, H. B. Channon, J. R. Eldridge, 
F. W. Binns, W. C. Dever, W. B. Arbucklk 
E. V. Dunbar 

Exhibiting: Refrigerants, and featuring a sp« 
cial entertainment surprise for visitors 


WABASH MFG. CO., 2642 8S. Michigan Ave 
Chicago 16, IiL—Booth 302 

In attendance: E. W. Mack, M. T. Cahenzli, R 
E. Caplan 

Exhibiting: Driers, strainers, capillary tubes, 
speed couplers, capillary tube heat exchangers, 
charging hoses, oil separators, high side floats 


WAGNER ELECTRIC CORP., 6400 Plymouth 
Ave., St. Louis 14, Mo.—Booth 1118. 


WEATHERHEAD CO., 300 E. 1i13ist St, 
Cleveland 8, Ohio.—-Booth 119 

In attendance: Booth will be in charge of James 
A. Strachan. 

Exhibiting: Improved valves, fittings, driers, 
and accessories. 


WESTINGHOUSE ELECTRIC CORP., 653 
Page Bivd., Springfield 2, Mass.—Booth 419 


WHITE-RODGERS ELECTRIC CO., 1209 
Cass Ave., St. Louis 6, Mo.—Booths 211- 
213. 

In attendance: L. F. Blough, Ed. C. Robinson, 
Jack Searls, Chas. Taber, E. E. Harwood, 
Ray Schmitz, Chas. O’Brien, D. O. Eggert. 

Exhibiting: Complete line of refrigeration pres- 
sure and temperature controls, including the 
automatic defrost control. The temperature 
controls are operated by the “Hydraulic- 
Action” principle, known for “exceptional ac 
curacy and dependability.” 


WOLVERINE TUBE DIV. of Calumet & 
Hecla Consolidated Copper Co., 1411 Cen- 
tral Ave., Detroit 9, Mich.—Booth 505. 

In attendance: W. H. Maxwell, A. S. Kingerley, 
A. R. Kaspark, J. A. Marshall, W. P. Hill, 
H. A. Harty. 

Exhibiting: Seamless nonferrous tube; fabri 
cated tubular parts; “Trufin” integral finned 
tube. Improved end connections between 
“Trufin” and commercial plain tubes will be 
featured. 


YORK CORP., York, Pa.—Booths 420-422. 

In attendance: D. C. Seitz, W. E. Landmesser, 
J. R. Hertzler, J. Donald Smith, H. L. Hupp, 
B. C. Reeder, W. H. West, M. J. Lash, 
C. J. Schurman, H. S. Yoder, M. S. Lebair, 
C. C. Strauch, Leon E. Kinley 
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KINETIC CHEMICALS, INC., 10th & Market 
Sts., Wilmington 98, Dela.—Booth 216. 


In attendance: R. J. Thompson, R. L. Williams. 
Exhibiting: “‘Freon” refrigerants. 


KRAMER TRENTON CO., North Olden & 
Breunig Aves., Trenton 5, N. J.—Booths 
116 and 118. 

In attendance: S. Charles Segal, Harry Kling- 
ler, Israel Kramer, Nathan Kramer, Frank C. 
Obert. 

Exhibiting: New coil designs; new design and 
application of fractional horsepower fan duty 
type evaporators; extra large ceiling type 
evaporators; “major innovation” of the radial 
unit cooler, details to be announced at the 
show; working model of “‘Thermobank,” il- 
lustrating the automatic defrost for low tem- 
peratures; new design of air cooled condenser. 


LARKIN COILS, 519 Memorial Drive, S.E., 
Atlanta 1, Ga.—Booths 710 and 712. 

In attendance; O. M. Sims, S. D. Hughes, 
C. L. White, J. E. Palmer, E. A. Gustafson. 

Exhibiting: Fin coils, blower units, air condi- 
tioning units, evaporative condensers, floor 
model blower unit, heat exchangers, bare tube 
coil. 


LEWIN-MATHES CO., 1111 Chouteau Ave., 
St. Louis 2, Mo.—Booth 1022. 

In attendance: Alan “Bud” Lewin, Larry 
Powell. 

Exhibiting: Refrigeration copper tube. 


LIBERTY MOTORS & ENGINEERING 
CORP., Coolidge & Constance Aves., Arbu- 
tus, Baltimore 29, Md.—Booth 1207. 

In attendance: H. A. Loebel, Anthony Easton. 

Exhibiting: Packaged “‘systematized”’ refriger- 
ation, featuring hermetic compressors and 
condensing units in 4% and 1/3 hp sizes. 


LINDE AIR PRODUCTS CO., 30 E. 42nd 
St., New York 17, N. Y¥.—Booth 1114. 


LYNCH MFG. CORP.—3600 Summit S&t., 
Toledo 1, Ohio,—Booths 201 and 102. 

In attendance: M. H. Pendergast, J. P. Mc- 
Carthy, F. K. Zimmerman, R. L. Sears, A. 
V. Petersen, R. R. Seibel, G. C. Davis, Wm. 
Gardiner, D. E. Stenson, B. J. Scholl, C. B. 
Pierce, B. D. Berk, E. W. Montgomery, 
W. A. Doepel. 


Exhibiting: “Par” condensing units. 


MARLO COIL CO., 6135: Manchester Ave., 
St. Louis 10, Mo.—Booths 404, 406, 408, 
410. 

In attendance: Wm. J. Bagley, A. T. Marlo, 
F. G. Meyer, C. D. Marlo, L. C. Pellegrini, 
W. B. Moses, Jr., R. C. Holsworth, Wm. C. 
McIntyre, H. R. Iverson, G. M. Sebree. 

Exhibiting: Forced draft cooling towers, evap- 
orative condensers, industrial type units, and 
unit coolers for high and low temperature 
applications. 


MARSH CORP., JAS. P., Skokie, Ill—Booth 
114. 

In attendance: Jim Emmett, Bob Burnett, Ed 
Kluger, Frank Zicarelli, A. C. DuPerow, Fred 
Hudson. 

Exhibiting: Complete line of refrigeration gages 
and thermometers, including the ‘“Service- 
man.” Also new “Duo-Temp” inside and 
outside thermometer. 


MAYFLOWER PRODUCTS, INC., 13 S. 5th 
St., Richmond, Ind.—Booth 122. 

In attendance: Al Green, B. D. Rinehart. 

Exhibiting: 2 ton ceiling air conditioner; con- 
densing units, 4 hp up to 3 hp, beth air 
and water cooled. New models, new finishes 
and colors and other improvements will be 
featured. 


McCORD CORP., 2587 E. Grand Blvd., De- 
troit 11, Mich.—Booth 107. 

In attendance: Morrill Dunn, F. W. McMillan, 
J. R. Hayward, E. O. Bodkin. 

Exhibiting: Condensers, evaporators, fin tubing. 


McINTIRE CONNECTOR CO., 263 Jefferson 
St., Newark 7, N. J.—Booth 611. 

In attendance: L. S. Dunn, H. A. Chandler, 
J. G. Beierlein, George D. Metzger. 

Exhibiting: Driers, filters, strainers, moisture 
indicator, special equipment for low tempera- 
ture dehydration. 


McQUAY, INC., 1600 Broadway St., N.E., 
Minneapolis 13, Minn.—Booth 602. 

In attendance: R. J. Resch, E. H. Seelert, H. 
Blake Thomas, C. L. Bensen, R. N. Weber. 

Exhibiting: Normal temperature and water 
defrost unit coolers, unit heaters, multi- 
louver coils, round ceiling unit coolers. Fea- 
turing new wall-type unit cooler known as 
the “Panel Chillator.” 


MILLS INDUSTRIES, INC.—4100 Fullerton 
Ave., Chicago 39, Ill—Booths 109 & 111. 

In attendance: Harrison J. Hedrick, Hillis D. 
Iams, Carl L. Picker, Alexander T. Murray, 
Walter Babick. 

Exhibiting: Condensing units, 4 to 10 hp inclu- 
sive. 


MINNEAPOLIS-HONEYWELL REG' ATOR 
CO., 2604 Fourth Ave., S., Minne \\; ¢ 
Minn.—Booth 701. 

In attendance: W. H. Kramer, W. P .,),. 
Richard Hanschen, G. M. Kingslan 


MITCHELL MFG. CO., 2525 Clybo: hice 
Chicago, Ill—Booth 1017. 

In attendance: B. A. Mitchell, E. A 
John Jennings, E. Geishert, Fred M 
C. Schroeder, Paul Smith. 

Exhibiting: Room type and window ty 


MUELLER BRASS CO., 1925 Lape Ay 
Port Huron, Mich.—Booths 307 a 9 
In attendance: Fred Riggin, Jr., L 
John Gray, P. L. Craft, M. R. Prit 
Schumann, E. F. Hall, P. O. Domk 
Exhibiting: copper tube; complete line 
fittings, and accessories for mechar 
frigeration, including testing manifol 
and strainers, driers, heat exchange: 
indicators, service tools; the “Littl 
purger; featuring the recently in 
“Midget” purger for smaller 
“Streamline” solder type fittings. 


NATIONAL ASSOCIATION OF REFRIGER 
ATION CONTRACTORS, 353 Hippodrome 
Annex, Cleveland 15, Ohio.—Booth !218 

Exhibiting: Educational exhibit depicting ser, 
ices rendered by the association. 


NEVINGER MFG. CO., INC., Greenville 
Il.—Booth 913. 


OWENS-CORNING FIBERGLAS CORP 
Nicholas Bidg., Toledo, Ohio.—Booth 1005 

In attendance: C. L. Rowley, J. R. McCord 
E, W. Darling, Jr., Paul E. Benner, Roy 
Hunsaker, John Dowd. 

Exhibiting: Thermal insulation, “Dust Sto; 
air filters. 


PACIFIC LUMBER CO., 100 Bush St., San 
Francisco, Calif.—Booth 1208. 

In attendance: Edric E. Brown, John H. Klass 
Ray P. Klass, Stanley H. Dickson 

Exhibiting: “Palco Wool” insulation 


PACIFIC MFG. CORP., 5308 Blanche Avenue 
S.E., Cleveland 4, Ohio.—Booth 1109. 

In attendance: S. C. May, J. H. Merritt, J: 
H. C. Troth, and others. 

Exhibiting: Packaged air conditioners, featu: 
ing new models for 1948 line. 





**Though 





12 Noon to 6 p.m. 


10 a.m. to 4 p.m. 


*There will be a preview for wholesalers only on Monday, 
from 10 a. m. to 2 p. m. 
contractors and service engineers have been in- 
vited to attend on all four days, Tuesday has been set aside 
for them exclusively. 


SHOW HOURS 


MONDAY, JANUARY 26, 1948* 
2 p.m. to 10 p.m. — Open to entire industry 


TUESDAY, JANUARY 27, 1948** 


12 Noon to 6 p.m. 


Open only to refrigeration contractors, dealers, and 


service engineers 


WEDNESDAY, JANUARY 28, 1948 
— Open to entire industry 


THURSDAY, JANUARY 29, 1948 
— Open to entire industry 
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pEER ESS OF AMERICA, INC., 2901 W. 
Lav cence Ave., Chicago 25, Ill.—Booths 707 

and 709. 

In attendance: M. W. Knight, W. A. Honey- 
church, J. M. O’Connor, Carl Johnson, David 

Snow, George Francis, Roy Stuhlman, H. B. 
Weexs, R. UL. Williams. 

Exhibiting: Fim coils, flash coolers, capacity 
poosters, expansion valves, unit coolers, 
ct coolers, evaporative condensers, air 

ditioning coils, water coils, steam coils. 

Featuring mew air conditioning units and 

evaporative condensers. 


PENN BRASS & COPPER CO., 20th & 
Powell Ave., Erie, Pa.—Booth 613. 

Exhibiting: Seamless brass and copper tubing; 
“Papeo” flaring tool; cut-off tool 


PENN ELECTRIC SWITCH CO., Goshen, 
Ind.—Booth 1011. 

In attendance: M. E. Henning, R. H. Lus- 
combe, K. W. Cash, B. J. Gill, C. B. Morgan, 
J. R. Netedu, D. G. Cameron, F. W. Hotten- 
roth, N. E. Jennison, A. W. Barr, A. L. 
Rubel, R. V. Clark, W. W. Lige, L. Linehan, 
G. O. Sanders, O. G. Tinkey, J. Moravec, 
J. P. Bowen, H. D. Gray, E. M. Smith. 

Exhibiting: Series “270” pressure and temper- 
ature controls (of load carrying two-pole 
construction), cooling room thermostats, hu- 
midistats, water regulating valves, solenoid 
valves. 


PHILLIPS & CO., H. A., 3255 W. Carroll 
Ave., Chicago 24, Ill.—Booth 912. 

In attendance: Grant Phillips, William Rich- 
ards, Robert Bailey, Rush Langdon, George 
Noll. 

Exhibiting: Recirculating injectors for refrig- 
erants, valves for ammonia and “Freon,” 
ammonia liquid line filters, precision type 
pressure gages in sizes from 3% to 6 in. dial. 


RANCO INC., 601 W. Fifth Ave., Columbus 
1, Ohio.—Booths 310 & 312. 

In attendance: G. E. Graff, W. H. Stanley, 
A. J. Meyer, C. M. Spielman, R. G. Raney, 
M. S. Vidis, A. C. Homeyer, H. M. Laird, 
Cc. E. Whipps, J. D. Merkle, C. E. Boren, 
F. G. Slagel, E. V. Dunbar, H. M. Goldberg. 

Exhibiting: Refrigeration controls. New products 
to be shown will be power elements of bery!- 
liam copper. 


REDMOND CO., INC., Owosso, Mich.—Booth 
1211. 

In attendance: R. T. Abrell, James Tweedy, 
W. R. Fox, L. G. Andrian. 

Exhibiting: Low range fractional horsepower 
electric motors in sizes up to 1/15 hp, small 
blowers and speed controllers. Featured will 
be a new 1/15 hp motor with die cast frame, 
built in sizes up to 1/20 hp in totally enclosed 
models; new 1/15 hp open ventilated motor 
with drawn steel case; improved motors in 
sizes up to 1/25 hp with die cast frames. 


REFRIGERATION APPLIANCES INC., 917- 
923 W. Lake St., Chicago 7, Ill—Booth 
1015. 

In attendance: E. Niederer, J. Eichhorn, F. A. 
Klaas, W. A. List, Hugh D. Smart. 

Exhibiting: Complete line of 1948 design low 
side commercial refrigeration equipment in- 
cluding “Freez-E-Fex” electric defrost, 
“Strat-E-Fex” ceiling unit, ‘““Flo-E-Fex” wall 
unit, “Blo-E-Fex” floor type unit. 


REFRIGERATION ENGINEERING INC., 
7250 E. Slauson Ave., Los Angeles 22, Calif. 
—Booth 714 A. 

In attendance: Hy Jarvis, W. F. Hancock, Dan 
D. Wile, Sterling F. Smith. 

Exhibiting: New “Recold” evaporative conden- 
sers, water defrost evaporators, “Supreme” 
coil, “Tiny Mite Suctionair” coil. 


REFRIGERATION EQUIPMENT WHOLE- 
SALERS ASSOCIATION, 920 E. McMillan 
St., Cincinnati 6, Ohio.—Booth 1206. 

In attendance: The board of directors of the 
association at different intervals and H. S. 
McCloud, executive secretary, and Katherine 
S. Fisher, assistant secretary. 


REFRIGERATION SERVICE ENGINEERS 
SOCIETY, 433 N. Waller Ave., Chicago 44, 
lll —Booth 1214. 


Exhibiting: Services provided membership of 
this association. 


REMCO, INC., Zelienople, Pa.—Booth 425. 

In attendance: Kenneth M. Newcum, Walter 
P. Stewart, Wallace A. Henry, Hugo C. 
Smith, Charles W. Wilmes, Arthur K. John- 
ston, Thomas E. Scott, R. A. (Burt) Paton. 
Exhibiting: Driers, drier-filters, filters, heat 
exchangers. Featuring an operating refriger- 
ation system with new heavy duty “Cross- 
Flo” drier-filter arranged in the system with 
gages and thermometers to show effect of 
pressure drop through driers, and to show 
the effect of refrigerant temperature on drier 
performance. 


ROTARY SEAL CO., 2020 N. Larrabee St., 
Chicago 14, IllL—Booth 207. 

Exhibiting: Rotary seal replacement units as 
sold through refrigeration parts jobbers to 
the refrigeration service trade. 


SCHNACKE, INC., 1016 E. Columbia St., 
Evansville 7, Ind.—Booth 123. 

In attendance: F. C. Schnacke, E. J. Miller, 
T. G. Thomas, Basil S. Miller, Parke Syers. 

Exhibiting: 5, 25, and 50 hp condensing units; 
cutaway section of a compressor. A “simple 
and vivid” display of one of the advanced 
refrigeration features incorporated in their 
product, the refrigerant-cooled cylinder sleeve, 
will be featured. 


SERVEL, INC., 119 N. Morton Ave., Evans- 
ville 20, Ind.—Booths 429, 431, 433. 


SMITH CORP., A. O., 310 S. Michigan Ave., 
Chicago 4, Ill.—Booth 1219. 
In attendance: A. D. Pool, J. L. 

L. Makous. 
Exhibiting: Single phase and polyphase elec- 
tric motors 


McKinley, 


SPENCER THERMOSTAT CO., 34 Forest St., 
Attleboro, Mass.—Booth 1008. 


SPORLAN VALVE CO., 7525 Sussex Ave., 
St. Louis 17, Mo.—Booths 219 and 221. 

In attendance: H. T. Lange, H. F. Spoehrer, 
W. T. Carmody, W. F. Wischmeyer, W. L. 
Canfield, H. F. Shield, M. D. McAnany, C. C. 
Grote, W. A. Reichenbach, A. L. Javes, T. 

_H. Silary, J. E. Dannels, J. T. Barry, E. C. 
Fockler, P. J. McCarty. 

Exhibiting: Thermostatic expansion valves, sole- 
noid valves, solenoid pilot controls, refrigerant 
distributors, strainers. Featuring the “Catch- 
All” (filter-dehydrator in 1/3, % and 1 ton 
sizes); and solenoid pilot control in actual 
operation. 


SUPERIOR VALVE & FITTINGS CO., 1509 
W. Liberty Ave., Pittsburgh 26, Pa.—Booth 
301. 

In attendance: J. S. Forbes, I. A. Wilson, 
N. M. Dunning, K. W. Rose, J. P. Bowen, 
A. L. Cody, R. C. Robertson, F. N. Robson, 
W. A. Siegfried. 

Exhibiting: Valves, fittings, heat exchangers, 
driers, check valves, sight glasses, manifolds, 
charging hose, quick couplers, etc., and fea- 
turing new driers and sight glasses. 


TECUMSEH PRODUCTS CO., Tecumsch, 
Mich.—Booth 708. 

In attendance: C. M. Brown, F. K. Smith, 
J. K. Touborg, L. W. Larsen, F. G. Purcell, 
G. I. Boone, G. B. Boone, M. A. Shantz, 
J. E. Parker, R. T. Smith, J. E. Smith, J. 
W. Beneke, H. F. Moon, J. A. McLaren, W. 
H. Cody, A. L. Cody, V. A. Wilkinson, A. E. 
Boyea, F. A. M. Dawson, W. S. McLoud, 
W. C. McLoud. 

Exhibiting: Hermetic and conventional com- 
pressors and condensing units. Display will 
feature two operating models and one hermetic 
cutaway in slow motion. 


TEMPRITE PRODUCTS CORP., 47 Piquette 
Ave., Detroit 2, Mich.—Booth 509. 

In attendance: L. Emde, P. Fred Lesley, O. F. 
Nelson, James J. Goodwin, James W. Archi- 
bald, H. B. Weeks, Austin L. Brown, J. S. 
Cortines, R. L. Williams, IL. H. Cohler, J. D. 
Merkle. 

Exhibiting: Equalizer, tanks, oil separators, 
adaptor blocks, two temperature valves. 
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TENNEY ENGINEERING, INC., 26 Avenue 
B, Newark 5, N. J.—Booth 423. 

In attendance: Cleve A. Sewell, Monroe Selig 
man, Saul S. Schiffman, Sidney Shapiro, Wil 
liam Collins 

Exhibiting: Thermostatic expansion valve, unit 
cooler, all purpose cold air diffuser, automatic 
“Defrostulator,”’ air conditioning coil, featur 
ing new thermostatic expansion valve 


TORRINGTON MFG. CO., 70 Franklin St 
Torrington, Conn.—Booth 1108 

In attendance: Donald G. Leslie, Roger 1 
Lyman, William E. Morrison, Fairfax R 
Wheelan, Anthony N. Casadei 

Exhibiting: “Airistocrat™” propeller type fan 
blades and “Airotor” blower wheels, and tea 
turing new “M” fan 


TUBE MANIFOLD CORP., 1100 Military 
Rd., Buffalo, N. ¥.—Booth 1018. 


TYPHOON AIR CONDITIONING CO., INC., 
DIV. OF ICE AIR CONDITIONING CO 
INC., 794 Union St., Brooklyn 15, N. Y¥.— 
Booth 907. 

Exhibiting: Self-contained air conditioning units, 
and featuring technical developments and 
“Cool Profits in Air Conditioning.” 


UNITED CORK COMPANIES, Central Ave., 
Kearny, N. J.—Booth 316 

In attendance: Carl E. Schoeneman, Edward 
H. Bartsch, Frank Zimmerman, Edwin J 
Ward. 

Exhibiting Corkboard insulation, cork pipe 
covering, “Sealtite’” mastic, composition cork 
sheets. 


VIRGINIA SMELTING CO., West Norfolk, 
Va.—Booths 204-206. 

In attendance: A. K. Scribner, R. H. Israel 
H. T. Palmer, H. B. Channon, J. R. Eldridge, 
F. W. Binns, W. C. Dever, W. B. Arbuckle 
E. V. Dunbar 

Exhibiting: Refrigerants, and featuring a sp« 
cial entertainment surprise for visitors 


WABASH MFG. CO., 2642 S. Michigan Ave 
Chicago 16, IlL—Booth 302 

In attendance: E. W. Mack, M. T. Cahenzli, R 
E. Caplan 

Exhibiting: Driers, strainers, capillary tubes, 
speed couplers, capillary tube heat exchangers, 
charging hoses, oil separators, high side floats 


WAGNER ELECTRIC CORP., 6400 Plymouth 
Ave., St. Louis 14, Mo.—Booth 1118. 


WEATHERHEAD CO., 300 E. 13ist St, 
Cleveland 8, Ohio.—Booth 119 

In attendance: Booth will be in charge of James 
A. Strachan. 

Exhibiting: Improved valves, fittings, driers, 
and accessories. 


WESTINGHOUSE ELECTRIC CORP., 653 
Page Bivd., Springfield 2, Mass.—Booth 419 


WHITE-RODGERS ELECTRIC CO., 1209 
Cass Ave., St. Louis 6, Mo.—-Booths 211- 
213. 

In attendance: L. F. Blough, Ed. C. Robinson, 
Jack Searls, Chas. Taber, E. E. Harwood, 
Ray Schmitz, Chas. O’Brien, D. O. Eggert. 

Exhibiting: Complete line of refrigeration pres- 
sure and temperature controls, including the 
automatic defrost control. The temperature 
controls are operated by the “Hydraulic- 
Action” principle, known for “exceptional ac 
curacy and dependability.” 


WOLVERINE TUBE DIV. of Calumet & 
Hecla Consolidated Copper Co., 1411 Cen- 
tral Ave., Detroit 9, Mich.—Booth 505. 

In attendance: W. H. Maxwell, A. S. Kingerley, 
A. R. Kaspark, J. A. Marshall, W. P. Hill, 
H. A. Harty. 

Exhibiting: Seamleus nonferrous tube; fabri 
cated tubular parts; “Trufin” integral finned 
tube. Improved end connections between 
“Trufin” and commercial plain tubes will be 
featured. 


YORK CORP., York, Pa.—Booths 420-422. 

In attendance: D. C. Seitz, W. E. Landmesser, 
J. R. Hertzler, J. Donald Smith, H. L. Hupp, 
B. C. Reeder, W. H. West, M. J. Lash, 
C. J. Schurman, H. S. Yoder, M. S. Lebair, 
C. C. Strauch, Leon E. Kinley 
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in the June-November issues 


Mr. Campbell is employed in the Washington 
Several of the cards have been published (and details 


information about the method described in George W. 
of their use explained) 


Campbell's article, A Simplified Procedure for Specifica- 
tion Writing, which was published in the April 1946 


issue Of HPAC, it was decided to run as a supplement to 
this article a series of specification cards which are 


used by the firm of Urdahl and Everetts, consulting 
engineers, in their Washington, D. C., and San Francisco 


Simplified Procedure for 
SPECIFICATION WRITING 
Doe TO A number of requests from readers for more 
inclusive, more appear this month, and others will 
follow. These specifications are not to be construed as 


offices. 
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recommendations to other consultants but to illustrate 


this card file used by Urdahl! and Everetts. 











04} 4q peinzoejnUwE s¥ UOTZE[NeUT yonp 





0% Tenbe puw aeT pays eq 
TIsqs pus 40.mzOUlNU UE ey, JO UO; zBpucUMODeL 


7809 94} U}f# SOUBPIOOO’ UT peTIepSUT oq [Ihe [¥pte;eu eu Big Bf) 
Teay 35 SOURET SF TOY T8203 uopydiosge ~mos & Jo You; Whe 
( penay 309) 

L? ‘OM preg 




















Heating, Piping & Air Conditioning, December 1947 

















“S@Z}8 Zuzqny 403 €9 || Sue 
Paw SwyOf Pereplos 40; 0q 11 mys ous “Syed OUE J Sinsseid [640% © puszeyyze 
°F STG" eq [eye pus sed VO% JO Sinsseid Supys0ca & 38 UOTyeuedo soy peuz} sep 
ol Tisus fou, ‘deo wens © uiTm eds, 980G-40G 847 JO OG LLBYUS seaTeA esoy 
“eddy @Q013 weye Sutsy2 943 Jo 09 Tis pue ‘eduyemTsy pus 4poq sweiq © Supasy 
"@FAI08 STYR OZ peuT;eep oq TIVUS ZUBIEST 1302 944 Supeeed S@4T84 ILy ‘p 
(40°F 38208; 2 302) 
"eds, 04038 
40 eTBus 043 Jo aq [18K6 SOATSA S604, *eBusuETZ, pees [od 43h@ 4poq peyerd 
TAFE Seesg YINOT YZ Te We7;AVEd Kees 43 JO © [ISYS Seatea 4046; pes Ilv *o 
Al (20355 pez) 
“SIP “uy eaoqs edid peduvty pue ‘spp ‘uy —— 0% edyd 
Pesel08 W374 pesn eq 0; emesead Supxt0m Sted —— cor JO} peqwus; sep edi, wezs 
Buy ST I-uoU eyy 30 q TUSYS Sea, ea osey, + s8uzumt 23 PeUs} Tod u3tm 4poq seeaq 
NdFe edt, 6459 04y3 Jo oq [Leys seaTea Bu, dtd Pas EAT iy °q 
(3uydtd wveye Pus wezeks Buyyuey s646e 904) 
STP ay" Suppntouy pus escqe edjd peSuslz puw ‘eyp 
“uy ~~ 04 edyd PexepTos POPESITT uate pesn oq 04 SBujwur2, sseiq pus poq wos; 
Gta edéy estes 0403 *weys Buy sta-uou eu2 $4 TI8Us “ut z eacgs SOA[GA Je,um 
PIOS pus Surquntd tte pus ‘edid Pereptee POPCCTET uit peen oq 04 83uy 3455 
PeUsTTOd puw setpoq seesq uate Od4} @aTeA 0469 ‘ney BUT S}4-uou ey3 Jo eq Tisys 
7eTT SUS pue “Ut z WIZ seat BA 103.00 PIOO pue Sutquntd {iy ‘es : SNE 














(3u;quntd) 
“ON Qor 
97 “OM preg 
(a0) 
“queedtnbe zvtnoy 428d F8U3 FO} persotpuy estuseyyo sseTun 4ueimo 
eseyd 90.143 *eT2h2 09 ‘4104 ~—— 





- 30j punom eq I1sus Siojow ITY 
©43} Worz 4uesmo 4q pequatl ese 4F4m edt, pesoadde ue go 


SFT 20TId uate 
peddynbe “7 IlS4s yuemdtnbe perjosucs 41 070uer Bu; yeredo 


povoxe 20U IFA qwesins Supzaey6 ey, « 
ee ee “SIO7}IMI0pUN @254 Jo pasog *dusdwod 10604 95.2320Tg [800] 


4} JO syuewespnbes S43 43M ATdwos 04 UOTIe7}0Id eFe; CAI@PUN PUB P¥OTZeA0 
Warn eds SOFT SUS SEOISE BIVITCR FEMME eu; yo ba tee 


A 
81041848 J08seiduos TIV “wSTIOULNOD, 2°pun 96} #10430 pet Jjoeds sseTun edf4 
SEREROINS 949 JO 94 TIeYs s0s0 pL dy — ZO 620708 BujAt0s Bi9,1K;8 TTY 


VIET y202,u00 S54} tepun yuewdrnbe 843 3° IT® 403 azo ©} S29} 4188 943 Jo 
SOUBIZUS Jo QuTCd 643 48 TOPE IOS ST GT 4q peystu 
~InJ 94 ITF YO9FMS yoeuUCOSTP ezedue — V “wSTOWLNOD. 2epum peqyscsep se 
yaeudtnbe ey3 yo uoyzexedo 410328383488 043 203 YOFas 42eWUCOSTP e308 643 
SOaS *230 ‘e0<0q UOTyoUNf ‘seyoz;as WeUUOosEP ‘sTorUC® ‘ sketes ‘sieq1038 
STIPFENS “Bupsze Teopsy007° 1 Te TI euy pus ystumy; [1 ws 40728I3U0D ey 
“SUBTd 643 UO UKOUS 
St 2Ueudtnbe 26,60 S2FAIes Jo WORZBOOT CYL *ezta Re a. aK ea 
*eT249 09 ‘Tos —~ oq TIF# @9}4s08 [woTZ,00TS eyy TOS 
“—~ "ON gor 
67 “ON prep 





























sic 
he 
cu 
no 
ap 
tio 
A 
of 
fue 
has 
the 
thi 
con 
of 
fue 








ruar 








(2@a40) 

PeeTT eq oOsle Lt%ue unuetd pues 8 yonp wnjes "UL *@3.2syostp usg euy “st >ee7 
ue, ~~ Jo SOUNIETP © Jol [eT20;0" UcTyd4zceqs punce » é° yous; ~~ u3;a 
POUFT 99 TIeye HHUSTA FOP éTddne oyy ‘WoT ydiosqy punog 


4q , ee Tn 
ouy qo8nuwe sv U0;4eTNeUT 
ee ©4 Tmbe puv seTpuTs woTyetnsuy 3} 4- pues 
3° yout ~~ euo uate Pe}8(NSUy oq [[ sus seoRds PRUCT TF PaOSER ea eT BmusTa 
Bie Fp BOE 4tddne {ry :uoTzernsuz ong 
“s2e3uey ey | £Q peoserd eq 30u 


Iivgs Suydtd woyyons yuere#tazex <3} wo WOFAeINSUT ey, * 
4q pemmjoejnum ev 


J5TISES 30x298f Joos 7078 Ujte SeZts edid @® 40J uopzernsuy 
edyd sseuyoTyy Plepuszs 
© seyouT "~ 435m Peqerneuy eq [Leys Bujdid woxjone yuese®pajeu oul 

(3uydyd wopyons yuesedt1j02) 


‘ ou 
4q_pemnjoumnuw st yous 424, ©} Tenbe pus ron d ut suy “ie Cama 
SSOUXOFU? PLOpUZS UGtH Suydy Tysans 
THE FO PTS Tees 11s 78 (Nsul = uCTyeTneur Supdty *NOYLVINGRE afal 
(20388 2°4 pue wve4s) 
~~ "OM qor 
LY ‘OM prey 









































4ea0) 
‘meaaionts ®43 UO 3u;junow 203 STQ835Ns Seon; 
~~ "ay $F easy TI®4S Se863 einssesd yy *guejzats w2U GOST, 
40J @q 03 pe se.meserd But ze1edo SU} 40J STQeZTNe eTeOS @A8y 032 O18 sede? 
emeserd eyy - 0% [TSnbs pus seTyazs 
4 TIeye paw 4g Ost 04 4 § S.197;eNCM.Iey; = 


43 Boul exe, prv09q Teusd TOtgG0o o44 
e3 emesead F ‘s@A[ 8a 0383 eseuy ©} “OER; pps ay 








F505 40 curt ood 204 oe OU;T UoT{one 
uo peyuNCH eq [IHS 


aOeearduos 
‘97un SuyuoTy;puce aye a iow 

OF WUeOef pe eUTT UCTZONS puB euTT pEnbyT ‘aesuepucs 0474 810d use 
OF WuSOUF PS CUFT PENET puw eur, euB yoy ‘10seesdwo T3585 04 queoes pe 


SaiT 883 304 pus eu;T UoTzons U3 UF BOIShs 043 Buz460; 40J seal ea J50-4No 

0383 omsseid Pus ‘etqyssod 3; GOe Feed [eoTzze4 & ‘sles teyowouzey44 gy] 
“OF $ Tte3euy pus yepumy “7Fun Zupaoyz;puce ape ies 40J 3ONp eBreyo8;p 

Paw 7ONP unger oy, UT eds, Buy peei-Leve ou, p UF s4e,euoaiey, Amosem 
eres “UF 4 © [leeuy pus qepuang : aig 
inte (Wezekg oy) 

















Ee 
eR 
-  EEEOR. — 














Hez 


8 
A 
r) 
s 
s 
a 
z 
& 
5 
& 
< 
] 
Z 
a 
of 
c 
E 
< 











; 
r 
i 


: 


Re ge ns Ft ae ga 
Mo 4 
Paid # 
3 Rf 


Heating, Piping & Air Conditioning 


= Age 
hee © ks 
= ea FE 


Journal 





Economic and Technical Aspects 


of the Heat Pump 


Introduction 


S ince the spotlight of publicity 
has been focused on the heat pump, 
many people believe that the tech- 
nological advances of the war years 
will now make this development a 
practical product that many people 
can own. Actually, all the evidence 
indicates that the advent of the 
heat pump depends much more 
upon economic factors than upon 
technological advances. 

This paper gives a brief discus- 
sion of the field of usefulness of the 
heat pump and a more detailed dis- 
cussion of the technical and eco- 
nomic problems associated with its 
application to residential air condi- 
tioning. 


Applications of the Heat Pump 
Industrial Applications: Because 
of a plentiful supply of ordinary 
fuels in this country the heat pump 
has not been used in industry to 
the extent which is possible. In 
this respect U.S. practice may be 
contrasted very sharply with that 
of Switzerland where ordinary 
fuels are very scarce and water 


*Manager of Engineering, Air Condition- 
ing Dept., General Electric Co. 
_ For presentation at the 54th Annual Meet- 
ing of the American Socrery or HEATING AND 
Lowi — Encineers, New York, N.Y., Feb- 


Heating, Piping & Air Conditioning, December 1947 


AMERICAN SOCIETY of HEATING and VENTILATING ENGINEER 
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SUMMARY —Factors determin- 
ing the practicability of the heat 
pump for industrial and residen- 
tial use are chiefly economic. In 
industrial application the in- 
ternal heat from lights and pro- 
cesses tends to increase the cool- 
ing requirements in summer and 
decrease the heating load in win- 
ter, thereby creating a condition 
favoring the use of the heat 


pump. 


power is relatively abundant. In 
western and north western United 
States, where water power is plenti- 
ful and where coal is relatively ex- 
pensive, it may well be that the 
heat pump will find increasing use 
in industrial processes. 

One industrial process in which 
the heat pump can be applied is 
that involving the concentration of 
solutions. This includes the con- 
centration of milk, fruit juices, the 
concentration of syrup in sugar re- 
fining and similar processes. There 
are three distinct methods by 
which such a process can be per- 
formed economically. The first of 
these and one that is commonly 
used at the present time is multi- 
stage evaporation. A four stage 
system, for example, will evaporate 





almost three pounds of steam for 
each pound of steam used. If fuel 
is inexpensive and if the invest- 
ment charges are reasonable, this 
is obviously one of the most eco- 
nomical methods. 

Another method of concentration 
is one in which direct compression 
of the vapor is used. By increasing 
the pressure of the vapor the neces- 
sary temperature differential be- 
tween the distillate and the solu- 
tion is obtained. This method has 
been used in Switzerland success- 
fully. It has the advantage of elim- 
inating temperature drops between 
the fluids and the heat transfer 
surfaces that are required with an 
indirect compression system. This 
system is shown schematically in 
Fig. 1. 
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Fig. 1—Distillation by direct com- 
pression 
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A third method, the indirect com- 
pression system, illustrated in Fig. 
2, makes use of separate heat trans- 
fer surfaces and a separate thermo- 
dynamic fluid in a closed cycle. As 
mentioned, it has the disadvantage 
of requiring temperature differences 
between the distillate and the heat 
transfer surfaces in order to keep 
the size of the heat transfer sur- 
face within economical limits. On 
the other hand, it has the advan- 
tage of a closed cycle, with its free- 
dom from corrosion and precipita- 
tion problems, and in most cases 
the density of the thermodynamic 
fluid is such that a physically 
smaller machine can be used than 
that required by the direct com- 
pression system. 


Many of the dehydration pro- 
cesses such as those used in paper 
mills, fruit drying, seasoning of 
lumber, etc., can be most econom- 
ically performed by the moderate 
use of heat together with a large 
movement of air. In particular 
cases, however, if a great deal of 
heat is being’ wasted it may be eco- 
nomical to pump this heat back 
into the system with a heat pump. 

In this paper it is not the pur- 
pose to discuss industrial applica- 
tions of the heat pump fully but 
merely to mention them as part of 
the background. 

Commercial Applications: Com- 
mercial applications of the heat 
pump may be defined as applica- 
























































Fig. 2—Distillation by indirect com- 
press 


tions to those businesses in which 
service to customers is performed 
more or less directly and in which 
the profit motive is the strongest 
in determining whether a heat 
pump should be applied. These in- 
clude office buildings, theaters, res- 
taurants, beauty parlors, hotels, de- 
partment stores and other commer- 
cial establishments in which the 
comfort of customers and efficiency 
of employees are determining fac- 
tors in the business. 

The most important technical 
difference between the commercial 
installation and a residential in- 
stallation is that practically all 
commercial installations have a rel- 
atively much greater internal gen- 
eration of heat than a residence. 
This heat comes from lights, heat 
given off by people, from cooking 
and from other sources. It reduces 
the requirement for heating in the 
winter and increases the require- 
ment for cooling in the summer to 
such a degree that the economics of 
heat pump applications are com- 
pletely different than those for res- 
idences. This is illustrated by a 
theater application shown in Figs. 3 
and 4. 


The place that the electri hea, 
pump will take in this mark: \; , 
matter of much speculation the 
present time and it is do otf, 
whether anyone can predic: wit) 
accuracy the course of this de lop- 
ment for the next few years. iow. 
ever, it is certainly helpful t: joo, 
clearly at all the problems in’ lye, 
so that the industry can at eas 
chart its course for the imm. iat. 
future. It is the principal pu ‘pose 
of this paper to discuss the »rob- 
lems of the heat pump whe: ap- 
plied to residential air conditioning 


Technical—Economic Prob! om, 
in Residential Air 
Conditioning 
The Temperature of the Hea 

Source: There are two importan: 
kinds of heat source that must be 
clearly distinguished in any heat 
pump application. First, there js 
the heat source of variable temper- 
ature in which the temperature o! 
the source decreases as the weather 
gets colder while at the same time 
the heat loss of the house is in- 
creasing. The second important 
classification is that in which the 
heat source is substantially con- 
stant or in which the temperature 
of the source will not suddenly fal! 
below a satisfactory value. 

The only common example of the 
first type is that in which outside 
air is used as the source of heat 
Air as a source does not fall in the 
second class excepting in very tem- 
perate climates. The kind of heat 
source has a profound effect on the 
economics of design and this effect 
will be shown in more detail later 
The major effect of a _ variable 
source such as air is substantially 
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Fig. 3—Winter heat balance, ambient temp. 0 F 
(Park Theater, Caldwell, N.J.) 
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Fig. 4—Summer heat balance, ambient temp. 95 ! 
(Park Theater, Caldwell, N.J.) 
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to increase the maximum displace- 
ment rate required by the com- 
pressor whenever the design tem- 
perature goes below approximately 
30 F. Design temperatures below 
30 F are common throughout most 
of the United States. Some ideas 
of the geographical areas in which 
air-to-air residential heat pumps 
will be practical can be obtained 
from the map shown as Fig. 5. 


A second major effect of the vari- 
able temperature heat source is to 
require a larger motor than would 
otherwise be required. It should be 
noted that the size of the heat 
transfer surface is not appreciably 
affected for any given heat loss. 
However, the extra displacement 
and the larger motor size together 
introduce some difficult problems in 
providing the automatic capacity 
modulation required, and they ag- 
gravate the problems of maximum 
electrical demand and the problem 
of starting without excessive cur- 
rents. 

Because of the inherent diffi- 
culties of using air as a source of 
heat, a great deal of emphasis has 
been placed recently upon the use 
of heat sources that fall in the sec- 
ond class (essentially constant tem- 
perature). Some of these are dis- 
cussed in the following paragraphs. 


The Use of Well Water: Well water 
when available makes an excellent 
source of heat since its temperature is 
usually close to the annual mean tem- 
perature and its temperature is not 
subject to sudden changes. The dis- 
tribution of well water temperature 
over the United States is shown in Fig. 
6. The sinking of a well and the pro- 
vision of pumps must be considered, 
however, as a factor in first cost. Also 
to be considered is the problem of dis- 
posal. In some commercial installations 
this problem has been solved by drill- 
ing two wells, pumping from one and 
discharging into the other. This is en- 
tirely practicable as long as the wells 
are not too close together so that short 
circuiting can occur with a gradual de- 
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the United States 


crease of temperature of the source. 
For residential heating, disposal by 
means of an extra well is probably not 
economical. Any extensive use of well 
water without restoration (pump back) 
would tend, in many localities, to de- 
plete the supply and to give rise to 
local problems of disposal. Other prob- 
lems arising in the use of well water 
which is pumped directly include the 
problem of corrosion and the mainte- 
nance of pumping equipment. The lat- 
ter is not to be considered lightly when 
24-hour service is a requirement. 

For these reasons the use of directly 
pumped well water as a source of heat 
is not considered very practicable from 
the long range point of view for resi- 
dential heat pumps, although it is en- 
tirely practicable in many commercial 
installations. 


Underground Water—Not Pumped: If 
underground water is available, and 
particularly if it is moving, it is feasible 
to sink a heat exchanger into the 
ground in the form of a well through 
which a secondary medium is circu- 
lated to pick up heat from the water. 
This is the system used by one manu- 
facturer. The heat exchange fluid may 
be water, or if conditions require, it 
might be a special solution. 

The use of underground water in this 
manner, providing a source of heat at 
substantially constant temperature, has 
a profound influence on the design of 
the heat pump itself. The large dis- 
placement rate characteristic of a low 
temperature air-to-air system is no 
longer required and the motor can be 
sized more economically. The air side 
heat transfer surface with its air mov- 
ing equipment is no longer required on 
the well side of the system and this 
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naturally reduces the overall size. 
Against these advantages, however, 
must be charged the first cost of the 
well and the cost and maintenance of 
the fluid pumping element. 

With this type of installation it is 
important that the presence of under- 
ground water be known in advance of 
installation. The chemistry of the water 
should be investigated in relation to the 
metals used, and it should be deter- 
mined whether the underground water 
is moving or stationary. A very slow 
movement will, of course, make avail- 
able great quantities of heat, but if the 
water is actually stationary there is 
some danger of freezing, and this might 
not be discovered until the most severe 
weather has caused the maximum de- 
mand to be placed on the well. 


Earth as a Source of Heat: While the 
earth under some conditions is a prac- 
tical source of heat, there are probably 
some misconceptions about its use. The 
heat that flows from the center of the 
earth and through its crust apparently 
comes through at an exceedingly slow 
rate. Dr. E. N. Kemler in his recent 
paper on Properties of the Earth gave 
an interesting tabulation showing the 
wide range of conductivities that have 
been reported for different kinds of 
earth under different conditions of 
moisture. These conductivities ranged 
all the way from 0.2 to over 2.0 Btu per 
(hr) (deg) (ft). If a conductivity of 
0.5 is assumed, it would require several 
acres of ground to supply heat from the 
center of the earth at the rate required 
for a six or seven room house. 

In practice, if the evaporator tubes 
are sunk into one or more trenches 3 to 
6 ft below the surface, the amount of 
heat picked up from the center of the 
earth will be almost negligible. 


When the earth is used as a source of 
heat the true source is the sun which 
provides radiation and warm convec- 
tion currents to heat the surface. The 
flow of this heat, of course, has a tre- 
mendous time lag. Nevertheless, it is 
this source, or heat from underground 
water, which is used to replenish the 























heat drawn from the earth by a heat 
pump. 


The Use of Water Storage: An air-to- 
air system making use of water storage 
for peak load conditions has been pro- 
posed many times in the past. While 
this system is workable it may have an 
economic disadvantage in that it com- 
bines most of the complexity of the air- 
to-air system with the additional first 
cost of a water storage system. Its 
chief advantage lies in reducing the 
size of the air-to-air heat pump re- 
quired because it is capable of handling 
severe peaks of short duration. 


Other Methods of Obtaining a Con- 
stant Temperature Source: Other meth- 
ods of maintaining a reasonable tem- 
perature at the heat source have been 
proposed. One of these methods is the 
use of an air-to-air system with city 
water during peak load conditions. One 
of the difficulties of this system is that 
city water in many localities may get 
very low in temperature so that ex- 
cessive quantities must be used. If the 
water is used as a spray on the outside 
air heat transfer surface, it tends to 
aggravate the defrosting problem. 

Ice storage is another method that 
has been proposed and which can be 
used in much the same manner as 
water storage, since the ice in forming 
yields its latent heat. This system is 
beset with the well known problems of 
freezing ice, and allowing for its ex- 
pansion. 


Effect of Climate, Source of 
Heai, and Internal Heat Load 
on First Cost 

This leads to the crux of the heat 
pump problem. This problem is one 
of determining the design thi will 
give the most economical firs‘ cost 
considering the effect of climate, 
the nature of the source of heat and 
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the influence of internal heat load 
in the building. 

This problem has not yet been 
solved, and it is very probable that 
the best solution will not appear 
until a sufficient number of instal- 
lations of different types of ma- 
chines have been made to provide 
the answer. However, it is possible 
to gain some perspective of the 
problem by studying the cost trend 
of an air-to-air heat pump as a 
function of the winter design tem- 
perature. The results of an ele- 
mentary study of this kind are 
shown in Fig. 7. 

The cost figures shown in Fig. 7 
are purely relative values taken 
from an arbitrary base of $500 per 
nominal horsepower at a 40 F win- 
ter design temperature. Fig. 7 is 
also based on the heating and cool- 
ing requirements of a small house 
that would require 50,000 Btu per 
hr of heating at a 10 F outdoor 
temperature. 

The first significant point to 
note is that the cost of the machine 
is determined equally by the sum- 





ET AE NI ET A BAY Sa wy BE I 


3,000|-|+—+} HEAT. PUMP FIRST COST }—+—}—+-+ 


| 
7 


} | | 
+ +——-¢— -4+—_+ —-+—-+4+--+4+ -4 $——4-_—__-4 
} a os od BK BS | 
| | | | ' i | 
NI ee eee eee ) a Sa | 
} | | | 
‘ 


2,000} + > + Ny: 





1,000 


et ere 


| SSAME EQUIPMENT REQUIRED | 
FOR HEATING AND COOLING | 
Witt iria t 


; 


EQUIPMENT COST IN DOLLARS 








“=50% INCREASE IN SUMMER 
| DUE TO INTERNAL LOAD, | 








q “_" 


ane Zee 


! 

+--+ — ——_+--+4 
| | 

be | i 








6) 
oe 10° 20° 30° 40° 50° 60° 


AMBIENT TEMPERATURE - °F 


122 


TO 8O 90° Fig. 7—Heat 


pump first cost 


40° 50° 60° 70° 80° 390° 1X 
AMBIENT TEMPERATURE - °F 


mer cooling and by the winter heat- 
ing requirements down to an out- 
door temperature of 40 F. Below 
this temperature the cost of the 
equipment is determined by the 
heating requirements because it 
must be larger than would be re- 
quired by the summer cooling de- 
mand. This does not mean that the 
equipment is necessarily uneconom- 
ical at temperatures below 40 F 
when compared with a water-to- 
air system. Any comparison with a 
water-to-air system must take into 
consideration the first cost of the 
well and its auxiliary equipment. 

The second and most important 
observation that may be made by 
referring to Fig. 7 is the very sub- 
stantial effect of an internal heat 
load. If it is assumed that this 
same structure were used for com- 
mercial purposes and if in such 
use an internal load were generated 
sufficient to maintain a 15 F differ- 
ential in the winter, and with ven- 
tilation excluded, it will be ob- 
served that the cooling require- 
ments in the summer are substan- 
tially increased and that an eco- 
nomical balance on first cost can 
be reached when the unit is applied 
for heating at outdoor tempera- 
tures down to 12 F. 

The actual effect of internal heat 
load varies widely among differen! 
commercial installations and the 
points of economical balance for 
the first cost may vary widely from 
those shown for a typical small 
house in Fig. 8. However, the effect 
of an internal heat load such as 1s 
commonly encountered in commer- 
cial installations is fundamental 
and will often be of sufficient mag- 
nitude to have a major effect on 
the economics of the first cost. A 
particular case which confirms this 
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conclusion was previously shown in 
Figs. 3 and 4 which illustrated a 
heat balance for a_ particular 
theater in which a very good bal- 
ance was obtained for a 95 F sum- 
mer design temperature and a zero 
F winter design temperature. 

Before leaving this subject per- 
haps a word would be in order con- 
cerning the manner in which the 
cost trend shown in Fig. 7 was de- 
termined. The assumptions in- 
volved were these: 


1. At the 40 F design point a cost to 
the user (less installation) of $500 per 
compressor horsepower was assumed. 
This figure is arbitrary and does not 
necessarily represent the true price of 
any particular unit. It is used only as 
a base point. 


2. The total cost of the machine at 
the 40 F point was assumed to be di- 
vided equally among: (a) heat transfer 
surface; (b) motor compressor and its 
accessories; (c) structure, controls, and 
air moving equipment. 


3. The costs of the foregoing three 
components were assumed to vary in 
the following manner. 


(a) Since the physical size of the 
heat transfer surface is determined by 
the demand for heat, the cost of this 
component was assumed to vary in 
direct proportion to the heating demand 
at temperatures below 40 F. 

The variations in heating demand are 
shown in Fig. 8. 

(b) The cost of the motor compressor 
combination was to vary as 
the first power of the required motor 
output. y the cost of the mo- 
tor compressor will not increase at so 
fast a rate with respect to its rating. In 
this case, however, the increase in dis- 
placement rate of the compressor and 
the complications introduced by re- 
uirements for capacity modulation at 
the lower outdoor temperatures would 
increase the cost at a rate faster than 
normal for this class of a tus. Fig. 
9 shows the manner in which displace- 
ment rate and compressor horsepower 
increase as the design rature is 
decreased. It will be noted that the 
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increase both in displacement rate and 
in motor power is very substantial. 

(c) The cost of other elements was 
assumed constant. 

On the basis of this approxima- 
tion there is shown the very sub- 
stantial difference in the economi- 
cal winter design temperature for 
an air-to-air system that can be 
brought about by a moderate in- 
ternal heat load such as may be 
encountered in a commercial in- 
stallation. 


The Problem of Delivering 
Low Grade Heat 


One item that must be watched 
closely in the application of a heat 
pump is the cost of moving the air 


1SO°F 


TEMPERATURE OF HEATED AIR 


stream. Typically in a heat pump 
installation, the rate of air flow re- 
quired to deliver heat to the house 
will be approximately twice that 
required in an ordinary automatic 
warm air conditioner such as an oil 
fired warm air unit. If the ducts 
are unchanged over those used with 
an ordinary heating system the 
power required for circulating the 
air will be excessive. Even when the 
ducts are designed for reasonably 
low velocity the power requirements 
will be higher than those of a more 
conventional warm air heating sys- 
tem. These relations are shown in 
Fig. 10. 

Any substantial increase in power 
for moving air decreases the co- 


Table 1—Fuel Costs for Heating—Northwest United States 








Efficiency Cost Per Equivalent Power 
Btu of Use Million Annual Cost for Heat 
Heat Source Price Contained Percent Btu Cost* Pump 
Bituminous COP = 3.5 
Coal $9.00/Ton  20,000,000/Ton 65 $0.69 $115 $0.0082/kwhr 
oil 0.09/Gal 140,000/Gal 75 0.86 138 0.01/kwhr 
Gas, Mfd. 0.60/Mcu ft 570/eu ft 75 1.40 234 0.017/kwhr 
*Maximum demand — 85,000 Btu/hr; design temperature 10 F; heating season = 4500 deg 
days. 
Table 2—Fuel Costs for Heating—Northeast United States 
Efficiency Cost Per Equivalent Power 
Btu of Use Million Annual Cost for Heat 
Heat Source Price Contained Percent Btu Cost* Pump 
Anthracite COP = 3.5 
Coal (Stoker) $11.10/Ton 27,000,000/Ton 65 $0.63 $126 0.0075/kwhr 
Oil 0.087 /Gal 140,000/Gal 75 0.83 166 0.001/kwhr 
Gas, Natural 0.75-0.38/ 1,050/eu ft 75 0.95-0.48 190-96 0.011-0.006/kwhr 
Meu ft 
0.65/Mcu ft 550/eu ft 75 1.58 316 0.019/kwhr 


Gas, Mfd. 








et Maximum demand — 100,000 Btu/hr; design temperat 
days. 
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efficient of performance, and this 
problem is serious enough to make 
a heat pump unattractive unless 
the system is designed for low pres- 
sure drop. 


Operating Economy 

As a general statement it appears 
that in most localities and for mod- 
erate winter design temperature 
the heat pump can be competitive 
with other fuels on the basis of op- 
erating costs at a power rate of one 
cent or less per kilowatt hour. 
Tables 1 and 2 tabulate the com- 
petitive costs of electricity against 
some commonly quoted prices of 
other fuels. 

It should be emphasized in this 
connection that overall seasonal 
weather conditions will have a 
great deal to do with the operating 
economy. A heat pump with a rel- 
atively low coefficient of perform- 
ance at its design point may never- 
theless compare favorably over an 
entire season if the design condi- 
tions are of short duration. 

The cost of operating auxiliaries 
has already been mentioned in con- 
nection with the problem of deliv- 
ering low grade heat, and the cost 
of operating blowers or water 
pumps will be found to be a signi- 
ficant item. 

Another problem influencing the 
operating economy of the heat 
pump is the ratio of its peak load 
to its average load which may, in 
certain localities, impose unfavor- 
able demand charges. These will, 
of course, vary with the locality 
and with the effect on the utility’s 
distribution system. The use of a 
constant temperature source of 
heat such as well water is favorable 
from titis point of view excepting in 
very temperate climates. 

It will be noted in Fig. 11 that the 
maximum electrical demand will be 
substantially higher than the pow- 
er required at the design point. 
This graph shows the results com- 
puted for an air-to-air design pro- 
vided with capacity modulation in 
steps of 25 percent down to 25 per- 
cent of full compressor displace- 
ment. 

It is difficult, at the present stage 
of the heat pump business, to give 
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statistically averaged and authentic 
figures on actual operating costs. 
As a matter of interest, however, 
studies of two commercial and one 
residential installations gave power 
consumption rates ranging from 1/2 
to 2/3 kwhr per degree day per in- 
stalled compressor motor horse- 
power (installed power of auxiliar- 
ies not included). 


Other Technical Problems 


It has previously been empha- 
sized that the important problems 
of the heat pump are primarily 
economic in nature. This does not 
mean that there are not a host of 
other problems that need attention 
and that will arise in any specific 
design. These other problems may 
all be considered minor to the ex- 
tent that technical solutions are 
possible. For completeness some of 
these problems are mentioned in 
the following paragraphs: 


Automatic Defrosting is a necessity 
on air-to-air systems. This has been a 
common problem in conditioned air 
coolers and there is no reason why it 
cannot be satisfactorily solved in the 
heat pump. 


Automatic Capacity Modulation is a 
necessity on almost any design of heat 
pump and must cover a wider than 
normal range in an air-to-air system 
designed for low temperatures. A con- 
trol problem in connection with this, 
arises from the fact that the response 
must reverse from summer to winter 
conditions. 


Automatic Switching from heating to 
cooling and vice versa is at least a de- 
sirable feature and will probably be a 
necessity. In mild weather, particularly, 
people do not remember to move man- 
ual controls and as a result they suffer 
some discomfort. 


Compressor Unloading and sequence 
starting of auxiliaries appears to be es- 
sential if single phase power is to be 
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used and if starting currents are to bx 
kept within acceptable values. 

Automatic Reversal of Refrigerav: 
Flow is one of the most attractive 
means of reversing the cycle from 
heating to cooling. With single coils 
however, the system will tend to trap 
oil in one direction or the other and 
additional complications of the circuit 
are necessary to prevent this. 

The Dissipation of Losses from Aucil- 
iary Motors is an important one since it 
is desired to dissipate these losses int: 
the house air in winter and into the 
outside air in summer. 

Noise and Vibration are well-know: 
problems, particularly in household ap- 
pliances and equipment. The installa- 
tion of equipment using several in- 
stalled horsepower while maintaining 
noise levels in the order of 50 db is n 
easy task and is a different problem 
than that imposed by the usual com- 
mercial installation. 

Serviceability is a vital requirement 
for any piece of equipment in the 
home on which the occupant is depend- 
ing for his source of heat. Any heat 
pump that is designed for use in a 
home must be designed for rapid and 
efficient service so that operation can 
be resumed on short notice in case of 
failure. 


Effect of Residential Heat Pum) 
on Economics of Power 
Distribution 
One of the most attractive fea- 

tures of the heat pump to the elec- 

tric utility is its potential load 
building capacity. This is illustrated 
in Table 3 which shows an estimate 

(given by Philip Sporn!) of the 

annual electric power consumption 

in a typical home with and withou! 

a heat pump. 

As mentioned previously, how- 
ever, the heat pump itself may have 
unfavorable demand characteristics 
under certain circumstances. More- 
over, during the early stages while 


1President, American Gas and Electric 
Service Corp., New York, N. Y. 
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Per Year 
Glace of Blectrical © Without With 
Appliance Heat Pump Heat Pump 
Lighting, 

Mise. Appliances...... 346 346 
Refrigerator ............ 812 $12 
Radio Miscesss+--+----s 80 80 
Wiat BeiMacccce......... 64 64 
Woeshing Machine........ 24 24 
Vacuum Cleaner........ 20 20 
TonstOF «cccecernnccccee 15 15 
Electrie Clock........... 14 14 
Ronst@F .csccewecssccces 225 225 
Ironing Machine......... 100 100 
Percolator .......-..-++. 72 72 
Space Heater............ 45 45 
Water Heating..........2,625 1,308 
ee, Se 975 
House Heating.......... 0 8,900 
House Cooling........... 0 2,000 

aaa 4,917 14,500 








this type of load is developing, the 
effect on an electric distribution 
system is apt to be spotty and eco- 
nomically unfavorable until this 
type of load builds up. Table 2 
shows the kilowatt demand plotted 
against outside temperature for a 
single unit. The increasing demand 
for a group of heat pumps in a 
small area will, of course, have bet- 
ter demand characteristics. 


Another problem connected with 
the economics of power distribu- 
tion is that of the seasonal load. In 
many areas heat pump installations 
will improve seasonal load charac- 
teristics. There are some areas, of 
course, where this may not be true, 
such as in the Gulf States where 
summer air conditioning may ab- 
sorb the greatest load. 


The common lack of three phase 
power in the suburban areas of 
cities is a vexing problem both to 
the manufacturer and to the user 
who must pay for the higher cost 
single phase motor and starting 
equipment. There appears to be no 
immediate change in prospect so 
far as the distribution of three 
phase power is concerned because 
of the greater’ investment outlay 
that would be required by the utili- 
ties. Consequently, heat pumps for 
residential service must for some 
time to come be designed for single 
phase power supply. 

In many areas the advent of heat 
pumps will require the strengthen- 
ing of secondary distribution and 
the addition of higher capacity 
transformers. It is presumed that 
the electrical utilities will be will- 
ing to make the necessary invest- 
ment for strengthening the dis- 
tribution system if it appears that 
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the heat pump will offer a profit- 
able load. 


Marketing and Service Problems 


Advantages of the Heat Pump to 
the Home Owner: Among the actu- 
al and potential advantages that a 
heat pump offers to the home own- 
er may be mentioned the following: 


1. A heat pump will furnish heat that 
will be clean and free from odor ex- 
cepting such odors as may be acquired 
on wet surfaces during summer air 
conditioning. 


2. If desired the chimney can be 
eliminated, thus saving a substantial 
item of construction cost. 


3. For those who are willing to break 
with precedent, fixed double glazed 
windows can be used giving the im- 
mediate advantage of storm windows 
and eliminating the cost of the sliding 
sashes. 


4. Properly applied to avoid drafts, 
low grade heat will probably give 
greater comfort and less sensation of 
heat and cold than the higher grade 
heat normally supplied by conventional 
heating systems. 

5. A single piece of equipment pro- 
vides the air conditioning for both sum- 
mer and winter and this brings with it 


the advantage of dealing with a single 
service organization. 


6. A single utility is used, saving the 
nuisance of additional fuel bills, and 
there is no fuel delivery problem. 


7. There are no waste products to 
dispose of. 


8. The heat pump will deliver heat 
quickly since it does not involve the 
time lag necessary for warming up a 
boiler or furnace. 


Most of these advantages to the 
ultimate user are real. They will be 
appreciated and can be sold. How- 
ever, it must be realized that the 
service which the heat pump offers 
is a service that can be obtained 
efficiently by other means now 
available. It does not at the present 
time compare as the automobile 
does to the horse and buggy. Con- 
sequently, it is doubtful that a sub- 
stantial residential market will de- 
velop unless heat pump prices are 
reasonably competitive with other 
available means of providing year 
‘round air conditioning. 


Influence of the Housing Situa- 
tion: There are factors in the pres- 
ent housing situation which will 













tend to retard the use of heat 
pumps in home heating. 

As mentioned previously the de- 
livery of low grade heat requires a 
different design of duct system 
than that commonly used in pres- 
ent construction. As a consequence 
the installation of a heat pump in 
existing construction will tend to be 
expensive. 

The basic economics of the heat 
pump indicate that its use in the 
home will almost certainly be lim- 
ited to those installations in which 
the home owner desires summer air 
conditioning. A person in this finan- 
cial class, if he already owns his 
home, will in many cases have it 
equipped with automatic heating 
and there may be little incentive 
for him to replace his existing sys- 
tem, particularly if it is relatively 
new. 

Another factor in the housing sit- 
uation is that a large percentage 
of present housing construction is 
being initiated by contractors for 
resale, the so-called speculative 
building. It is developing so much 
pressure on the price of homes that 
there is almost certain to be a cor- 
responding pressure to reduce the 
percentage of cost represented by 
the heating plant. It is therefore 
unlikely that a speculative builder 
will install a new, relatively untried, 
and more expensive system except 
in the few cases where a prospec- 
tive owner might specifically au- 
thorize it. 

One factor in the housing situa- 
tion which is favorable to the heat 
pump is the current interest in 
panel heating. This makes use of 
low temperature heat and thus 
tends to become a natural partner 
of the heat pump. Unfortunately, 
panel heating cannot be easily used 
for summer cooling, but there are 
ways of accomplishing the summer 
cooling while retaining the advan- 
tage of panel heating for the winter 
operation. 

In general, it seems fair to state 
that the immediate housing situa- 
tion with its emphasis on low cost 
housing is not favorable to the use 
of the residential heat pump. Over 
the next few years, of course, this 
situation will improve as individu- 
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als are able to build the kind of 
houses they want at reasonable 
prices. 


The Need for Building a Service 
Industry: If heat pumps are to be 
sold for home use, it will be neces- 
sary that an efficient service indus- 
try be available. Moreover, during 
the initial period, while acceptance 
of the heat pump is growing it will 
be necessary to provide such service 
for thinly distributed installations. 
This problem would place a severe 
economic drain on any company 
that tried to extend its sales beyond 
its normal service area unless sat- 
isfactory arrangements could be 
made with independent refrigera- 
tion or air conditioning service es- 
tablishments. 


Conclusions 

It is with some hesitancy that 
any conclusions are drawn on a 
subject as complex and dynamic as 
this one; nevertheless, conclusions 
there should be if we are to make 
the kind of progress that should be 
made in the next few years. It is 
recognized that these conclusions 
are necessarily of short range for 
the simple reason that many of the 
problems of the heat pump have not 
yet been actually solved and their 
solution will almost certainly bring 
some changes in the general out- 
look. In addition there are the un- 
certainties of our general economic 
situation and these too may dras- 
tically change any picture that is 
drawn today. With these reserva- 
tions, the following are the conclu- 
sions that seem to follow most nat- 
urally from this study: 


1. The operating cost of the heat 
pump will ordinarily be competitive 
with that of other fuels in areas of low 
power cost. 


2. The use of heat pumps in indus- 
trial processes will depend on the eco- 
nomics of each individual process and 
upon the economics of the region in 
which the plant is located. There is 
probably a good potential market in 
this field, although in this country it 
will be limited by the relative abun- 
dance of natural fuels. 


3. The fundamental economic prob- 
lem of the heat pump, as applied to a 
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residence, is that of its first cost which 
is related to such technical problems 
as the selection of the source of heat. 
It is emphasized that this problem has 
not yet been solved and probably will 
not be solved until competitive designs 
of several types have been applied over 
a sufficient area to determine the eco- 
nomics involved. It is very likely that 
both types of units (air source and 
water source) will find their own best 
markets. 


4. For year ‘round air conditioning in 
the home the most favorable market 
for the heat pump will be found: 


(a) In those geographical areas where 
the design heating requirement most 
nearly equals the design cooling re- 
quirement. 

(b) In those cases where ee home 
owner desires and is willing and ca- 
pable of paying for summer air condi- 
tioning. This places the market in the 
field of Peo wal g priced homes. 


(c) In those cases where new con- 
struction is being made by the home 
owners themselves. In existing con- 
struction the cost of replacing existing 
equipment will tend to discourage the 
use of the heat pump. 


5. There are fundamental and signif- 
icant differences relating directly to 
the economy of first cost that differen- 
tiate the commercial installation from 
the residential installation. In general 
these differences strongly favor com- 
mercial installations for the application 
of heat pumps, and because of this it is 
believed that the commercial market 
will develop most rapidly and will tend 
to pave the way for use of the heat 
pump in residential heating. 





G. E. ANNOUNCES 
APPOINTMENTS 


In announcing six new appoint- 
ments which have been made in the 
commercial organization of General 
Electric’s refrigeration machine and 
remote equipment divisions, W. F. R. 
Karsten, sales manager, stated that 
J. L. Roth has been placed in 
charge of commercial activities at 
the Ft. Wayne, Ind., plant. Other 
appointments include: W. G. Cox, 





J. L. Roth 


sales manager; W. F. Benoit, ces 
manager, manufacturer sales; ing 
R. M. Bukaty, H. R. Walker, ing 
Milton Kalish, product specia sts 

Mr. Roth, who graduated *¢ on, 
New York University in 1929 wi » , 
mechanical engineering degsee, ja; 
been connected with General F ec. 
tric since 1930. After the entr, 0; 
the United States in the Sec ng 
World War, he was selected by the 
U. S. Engineers Corp to super \ ise 
and educate army personnel in the 
Caribbean district in the insta)!a- 
tion and maintenance of refrigera- 
tion and air conditioning equip- 
ment. In 1943 he returned to Gen- 
eral Electric, serving their Bloom- 
field office as field engineer, later 
becoming district representative for 
the Chicago area. 

A member of the ASHVE since 
1946, Mr. Roth also holds member- 
ship in the U. S. Military Engineer; 
Society and the F. & A. Masons 


VANDERWEIL JOINS 
SLOCUM AND FULLER 


R. G. Vanderweil has become as- 
sociated with Slocum and Fuller, 
consulting engineers, 21 East 40 St. 
New York, N. Y. 

For the past few years, Mr 
Vanderweil had been connected 
with the Chase Brass & Copper Co. 
where, as project engineer, he 
handled the development work in 
connection with this company’s ra- 
diant heating research program 
During his early years with this 
company, he was concerned with 
heat transfer work and later de- 
veloped a design method for radi- 
ant heating based on panel and 
heating tests. Previous to his em- 
ployment with Chase Brass & Cop- 
per Co., Mr. Vanderweil was active 
as a heating and power plant engi- 
neer with the Austin Co., Combus- 
tion Engineering Corp., and Baker 
Smith & Co., in New York, N. Y 

Mr. Vanderweil who holds 4 
master’s degree in mechanical en- 
gineering from the University o! 
Vienna, spent the first seven years 
of his practical experience in Aus- 
tria. He is a member of the ASHVE 
and ASME, and holds a professiona! 
engineer’s license in the State of 
Connecticut. 

Members of the ASHVE are [{a- 
miliar with his work through the 
papers he has given on the sub/ect 
of r-diant heating. 
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Friction Equivalents for Round, Square 
and Rectangular Ducts 


SUMMARY — Air friction loss 
tests have been made over a 
range of 300 to 9310 fpm in 
three galvanized metal ducts (8 
in. ID, 8 in. square, and 4.5 x 36 
in, rectangular) at equal hydrau- 
lie diameters. It is concluded that 
for most practical purposes rect- 
angular ducts having aspect ra- 


Introduction 


T HE DESIGN of a ventilating or air 
conditioning system requires the 
use of rectangular duct work as a 
practical necessity; consequently 
friction loss data on such ducts are 
essential for design purposes. 

The air friction chart for round 
ducts of average construction, now 
used in THe HEATING, VENTILATING, 
Am Conprrioninc Guipe!, was de- 


— 


“Research Engineer, ASHVE Research 
Laboratory. Member of ASHVE. 


‘Exponent numerals refer to Bibliography 


By R. G. Huebscher*, Cleveland, Ohio 


tios not exceeding 8:1 will have 
the same static friction loss for 
equal lengths and mean veloci- 
ties of flow as a circular duct of 
the same hydraulic diameter. 
Cireular equivalents for rectan- 
gular ducts ranging from 3 x 16 
in. to 88 x 96 in. are listed in a 
convenient table 


veloped by Wright from accepted 
work in fluid mechanics, and first 
presented to the Society in a re- 
search paper in 1945°. 


The present study, completed un- 
der the supervision of the subcom- 
mittee on air duct friction of the 
Technical Advisory Committee on 
Air Distribution and Air Friction, 
establishes a relationship between 
rectangular and circular ducts that 
enables the design engineer to esti- 
mate with a greater degree of as- 
surance the resistance of rectangu- 
lar ducts in terms of their circular 
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equivalents and the new air friction 
chart. 

Texts on fluid mechanics** sug- 
gest that ducts having different 
cross-sectional forms but with the 
same ratio of cross-sectional area to 
perimeter will have the same fric- 
tion pressure loss for equal lengths 
at equal mean velocities of flow 
This ratio is called the hydraulic 
radius, and when multiplied by 
four, is the hydraulic or equivalent 
diameter. A duct of circular section 
will have an hydraulic diameter 
equal to its geometric diameter: 
consequently, the hydraulic diam- 
eter of a noncircular section will be 
equal to the geometric diameter of 
an equivalent circular duct. 

Theories developed in studies on 
air flow indicate that the assump- 
tion of equal friction pressure loss 
for equal mean velocities in ducts of 
differing forms and the same equiv- 
alent diameter may not hold too 
well when applied either to low 
velocities of flow in small ducts or 
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to ducts of extreme proportions, i.e. 
high aspect ratios. 

The main purpose of this study 
was to check the validity of this 
simple criterion over a reasonably 
wide range of velocities and aspect 
ratios. The first part of the paper 
gives the results of an experimental 
investigation using three ducts of 
different forms but each of 8 in. 
equivalent diameter. The duct sizes 
were 8 in. ID round, 8 in. square 
and 4.5 in. by 36 in. rectangular 
(8:1 aspect ratio). Air velocities 
used ranged from 300 to 9310 fpm. 


For most practical purposes the 
three ducts were found to be iden- 
tical in flow resistance at equal 
velocities. 


Part 1—The Study of the 
Fundamental Relationship 


Description of Apparatus and Tests 


Ducts: The three ducts were fab- 
ricated from 16 gage galvanized 
sheet metal to provide the neces- 


sary rigidity against deflection. 

Both the round and square ducts 
were constructed in 6 ft sections 
(Fig. 1); nine sections were flanged 
and bolted together to form 54 ft of 
straight duct. Each section was 
matched to the mating section by 
inspection of the inside joint after 
which two 4 in. taper pins were in- 
Stalled in the flanges to insure 
alignment when the duct was as- 
sembled for testing. A plastic seal- 
ing material was used between 
flanges, and the joint was inspected 
for extrusion of the sealing mate- 
rial on the inside. 

To prevent excessive deflection 
and reduction in area as the suc- 
tion pressure was increased, the 
rectangular duct was braced ex- 
ternally. This duct was constructed 
in five, 10 ft lengths and was 
matched and sealed, as noted, to 
form 50 ft of straight duct. 

Quantities Measured: The quan- 
tities that determine the friction 
pressure loss in a straight duct are 
mean air velocity; air temperature, 
humidity and pressure; duct cross- 
sectional dimensions, length, and 
surface roughness. 

Mean Air Velocity: The mean air 
velocity was determined from the 
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Fig. 1—-Details of duct, flow measuring and flow producing equipment 


measurement of the air quantity 
and the duct area. For the velocity 
range over which each duct was 
tested see Table 1. 

Air Quantity: Air quantity was 
measured by the use of five cast 
aluminum nozzles made approxi- 
mately to ASME long-radius, low- 
ratio proportions and equipped with 
throat static taps. The nozzles were 
installed in a chamber constructed 
according to the ASME 1940 Power 
Test Code proportions® for confined 
discharge from an infinite region. 


The nozzles were calibrated in 
place by impact tube traverses at 
the throat over the full flow range®. 
Though the nozzle coefficient was 
found to be variable with flow rate, 
a constant coefficient of 0.99 ap- 
proximated the variable coefficient 
within + 0.41 percent over the test 
range. The estimated error in any 
flow measurement due to all sources, 
including the assumption of con- 
stant nozzle coefficient, did not ex- 
ceed + 2 percent. Flow ranges for 
the five nozzle sizes overlapped ap- 
preciably. Friction pressure loss 
data taken in the overlapping re- 
gion for either of the two nozzle 
sizes were found to be identical 
when plotted and compared at the 
same mean air velocity in the duct. 

The rectangular duct tests re- 
quired the simultaneous use of the 
9 in. and 10 in. nozzles in the meter- 
ing chamber for mean air velocities 
over 5330 fpm. The larger nozzle 


Table 1—Dimensions 


was mounted in the chamber as 
shown in Fig. 1. 

Leakage flow measurements were 
made before and after each duct 
was tested. Leakage never exceeded 
0.4 percent of the minimum flow 
rate used in any test on any one 
duct. The leakage rate was ob- 
tained by sealing off the nozzle and 
the duct at the fan end and meas- 
uring the rate of air exhaustion 
produced by a small blower as in- 
dicated by a gas meter when a con- 
stant suction pressure was main- 
tained in the system. 

_ Duct Area: Duct dimensions wer: 
obtained at the center of represen- 
tative 2 ft sections along the entir: 
length of the test section. The av- 
erage dimensions and calculated 
areas of the three ducts are given 
in Table 1. 

The range of dimensions given for 
the rectangular duct occurs as the 
result of duct deflection caused by 
pressure difference, although the 
duct was strongly braced. Measure- 
ments of duct area and suction 
pressure established a relationship 
by which the actual duct ares 
could be calculated for any given 
suction pressure. Data were calcu- 
lated upon the basis of actual area 
of the duct, determined by the av- 
erage internal suction pressure in 
the test section. 

For the round and square ducts 
no significant decrease in duct area 
was caused by pressure difference 


and Areas of Test Ducts 








which 





Average Hydraulic Velocity range for w 
Duct dimensions* Area diameter ducts were teste 
in. sq ft in. fpm 
Wn oc i éuducas 8.02 0.351 8.02 749-9310 
DeeMTe oc ccsssedec 7.88 0.481 7.88 808-8540 
Rectangular ..... (4.46 + .06) X 36 1.13-1.10 8.03-7.83 300-7950 : 








*Dimensions are + 0.02 in. 
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velocity Traverses: A 0.10 in. 
diameter Pitot-static tube of 
prandtl’s proportions’? was used to 
make traverses within the ducts at 
several velocities and locations 
along the duct length. 


Static Friction Pressure Gradient 

Experimental Technique: At a 
sufficient distance downstream from 
the entrance to the duct, the static 
friction pressure drop is propor- 
tional to duct length. The friction 
pressure drop in inches of water 
may then be expressed as the loss 
per foot of duct length and may be 
termed the static friction pressure 
gradient. 

Surging of the pressures within 
the duct made it desirable to de- 
termine static pressures not with 
respect to the atmosphere but dif- 
ferentially with respect to another 
static pressure location along the 
duct length. In this manner the 
pressure surges affect both locations 
similarly, the pressure difference 
remaining fairly constant. 

Static Taps: Soon after testing 
commenced it was apparent that 
the 3/64 in. wall static tap openings 
could not be used for the square 
duct. Investigation showed that 
surface conditions near the tap had 
a great influence upon the indi- 
cated static pressure, especially at 
the maximum velocities, although 
the irregularity or waviness of the 
wall could be detected only by very 
careful examination. 

Static Tubes: The static holes of 
the Pitot-static tube described 
earlier in this report were used to 
measure duct static pressures and 
were found satisfactory for the 
round and square ducts. 


The larger area of the rectangu- 
lar duct permitted a larger Pitot- 
Static tube to be used thus giving 
the advantage of quicker gage re- 
sponse. Two 0.25 in. Pitots of 
Standard Pitot Tube proportions* 
were found to be satisfactory and 
were used with a hook gage for the 
low velocity tests. 


Static pressure explorations made 
within the rectangular duct on a 
Single plane perpendicular to the 
long axis of the duct disclosed no 
measurable variation over the 
cross-section. A single internal 
Static pressure taken at the axis of 
the duct at several locations along 
the duct length served to define the 
Static friction pressure gradient. 


It was found that insertion of the 
tubes into the duct caused sufficient 
resistance to decrease the air flow 
in the round and square ducts. 
Since this effect was negligible 
when insertion was less than 2 in. 
the tubes were never inserted for 
more than 2 in. Openings for static 
tube insertion were located every 3 
ft along the length of the duct. 

Pressure Measurements: Five 
well-type inclined manometers were 
constructed, mounted on a single 
panel, and filled with colored dis- 
tiled water. Four of these had a 
range of 10 in. of water, the fifth 
had a range of 15 in. of water. The 
maximum sensitivity of the five 
gages was + 0.02 in. of water, with 
an accuracy within this value over 
the entire range. For pressures less 
than 1 in. of water two instruments 
were used. One of these was a hook 
gage with a 1 in. range and a maxi- 
mum error of + 0.001 in. of water, 
the other was an inclined draft 
gage of 1 in. range and an over-all 
maximum error of + 0.002 in. of 
water when calibrated with the 
hook gage. 

Air Conditions: These were de- 
fined by measurement of the am- 
bient wet and dry bulb tempera- 
tures, barometric pressure and duct 
air temperature. The density of the 
dry air and water vapor mixture 
flowing in the duct was determined 
from the absolute pressure in the 
duct at the midpoint of its length, 
the duct air temperature and the 
ambient wet and dry bulb tempera- 
tures. 


Surface Roughness: The internal 
roughness of all three ducts was 
typical of galvanized iron, very little 
roughness was contributed by the 
joints. The hydraulic roughness 





magnitude cannot be measured 
geometrically but can be deduced 
from test results’. 


General Arrangement and Control 

of Equipment 

A schematic drawing of the 
equipment layout is shown in Fig. 1. 
The metering nozzle discharges into 
the metering chamber as shown. 
Because of space limitations the 15 
ft 10 in. duct section following the 
nozzle could not be laid out in a 
straight line with the duct; the air 
entered the duct through a smooth 
rounded entrance piece. The duct 
was joined to an expansion fitting 
and then to the bleeder box. Flow 
control was obtained by adjusting 
bleeder openings at the fan inlet 
and by throttling of the fan dis- 
charge. 


Test Procedure 

Fig. 1 also shows the gage ar- 
rangement with gage No. 1 measur- 
ing the static pressure at the throat 
of the nozzle, gage No. 2 measuring 
the differential pressure between a 
fixed upstream static tube and the 
movable downstream tube, and gage 
No. 3 measuring the static suction 
pressure relative to the atmosphere 
at the downstream station. The 10 
in. nozzle is shown with gage No. 4 
measuring the throat pressure. 

A test was completed by installing 
the proper nozzle size, adjusting the 
flow for the required duct air veloc- 
ity and obtaining static pressure 
and static differential pressures at 
each duct station. The nozzle static 
pressure and duct air temperature 





Fig. 2—General arrangement of test equipment for determining air duct fric- 
tion equivalents 
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were read several times in the 
course of a test. The general ar- 
rangement of the test equipment is 
shown in Fig. 2. 


Results and Significance of the 
Tests 


The form of the Darcy-Weisbach 
equation’’ leads to the method of 
plotting used in Fig. 3. In general 
the quantity A:/(L/D) represents 
the friction pressure head loss for a 
duct of any size and for a length 
equal to its hydraulic diameter. The 
quantity V*/2g is the velocity head 
determined from the mean air ve- 
locity in the given duct. 

Specifically, Fig. 3 presents data 
for three ducts of nearly equal hy- 
draulic diameter. The test results 
are tabulated in Tables 2, 3 and 4. 
Obviously fabrication tolerances 


sible to have all three ducts with 
exactly the same equivalent diam- 
eter. 

The Darcy-Weisbach resistance 
coefficient or friction factor may be 
determined as the ratio of the head 
loss quantity to the velocity head 
quantity. The friction factor for 
round duct is dependent upon the 
roughness of duct surface relative 
to duct diameter and the Reynolds 
number, which expresses the type 
of duct flow for the given air con- 
ditions, duct size and mean air ve- 
locity. The three curves of Fig. 3 
indicate differences in the magni- 
tude and variation of friction fac- 
tor with Reynolds number. The 
slightly higher loss for the rectan- 
gular duct may be influenced by in- 
creased turbulence losses occurring 
as the result of secondary flow'!. 

A relative roughness very nearly 
typical of smooth pipe is indicated 
for the round and square ducts as 
determined by plotting friction fac- 
tors at the corresponding Reynolds 


chart!2. The friction factors for j» 
rectangular duct were appr xi- 
mately 10 percent higher than he 
friction factors for smooth _ p- 
over the entire Reynolds nun ve; 
range. The Reynolds number {o, 
these tests ranged from 18,60 
589,000 and corresponded to flo, 0; 
the transitional type. 

Points below a velocity heac 
2.42 ft of air (Fig. 3) are exir; 
polated for the round and sq 
ducts on the basis of the fric:ion 
factor typical of smooth pipe. 

The small variations in the hy- 
draulic diameters of the ducts {rom 
a mean value of 8.00 in., as noted in 
Table 1, have a negligible effect 
upon the friction factor due to re!- 
ative roughness or Reynolds num- 
ber change and cannot possibly 
account for the differences in the 
three sets of data. 
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In Fig. 4 the curves of Fig. 3 are 
replotted. The friction pressure loss 
term is expressed as friction pres- 
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standard air per 100 it or 8.00 in. 
equivalent diameter duct. The ve- 
locity head term has been replaced 
by the velocity of standard air to 
facilitate conclusions in terms fa- 
miliar to the design engineer. The 
small variation in head loss at a 
given velocity for the three ducts is 
negligible for most practical pur- 
poses. The maximum variation is 
+ 5.0 percent from the mean value. 


Table 2—S 


Related to the frictional loss of 
pressure in long ducts are the in- 
creased duct losses caused by turbu- 
lence and velocity transformation 
near the entrance'*. Referring to 


Fig. 1, immediately following the 
entrance piece the distribution of 
flow over the cross-section of the 
duct is uniform. At a downstream 
location, the velocity in the neigh- 
borhood of the duct surface is less 
































in the 
cross-section and, consequently, the 
center velocity must be accelerated 


than the average velocity 


in accordance with the require- 
ments for continuity of flow. The 
decrease in flow velocity near the 
duct surface is the result of skin 





ummary of Test Results on Round Duct 





Nozzle Duct Hydraulic Static 
Test throat Air static Duet air Mean air diam pressure 
No diam temp pressure density velocity of duct gradient h,/(L/D) V2/29 R, f 
in. ft of ft of 
in F in. w.g Ib/cu ft fpm in. w.g./ft duct air duct air 
Bo sedbadsecs 9 73 12.71 0.0694 9310 8.02 0.1011 5.07 374 5. 59x10 0.0136 
Bo. cdsweecss 9 74 7.60 0.0697 7380 8.02 0.0653 3.26 235 1.69x105 6.0139 
bizinddcue 6 71 7.17 0.0695 4990 8.02 0.0313 1.57 107 3.18x105 0.0146 
DE eEse ove 6 72 3.69 0.0701 3350 8.02 0.0155 0.769 49.0 2.14x105 0.0154 
Gust ddwacee 4 69 4.51 0.0707 2070 8.02 0.00636 0.313 18.4 1.34x1 0.0170 
Fidéacdiveepe 4 70 2.41 0.0710 1500 8.02 0.00364 0.179 a 73 9.78&x104 0.0183 
Buvvamdatces 4 79 1.24 0.0711 1080 8.02 0.00204 0.0998 5.04 7.06x104 0.0198 
Suseewdueccs 4 70 0.59 0.0712 749 8.02 0.00103 0.0502 2.42 4.87x10* 0.0207 
BO. eekssacee 4 70 2.24 0.0720 1310 8.02 0.00276 0.133 7.41 8.64x104 0.0180 
Table 3—Summary of Test Results on Square Duct 
Nozzle Duct Hydraulic Static 
Test throat Air static Duct air Mean air diam pressure 
No. diam temp pressure density velocity of duct gradient h,/(L/D) V2/2g R. f 
in. ft of ft of 
in F in. W.g. Ib/cu ft fpm . in. w.g./ft duct air duct air 
Rémdiews avo 9 74 11.09 0.0702 8540 7.88 0.0862 4.19 314 5.32x105 0.0133 
Bewebeccces Q 71 9.19 0.0715 7670 7.88 0.0704 3.36 254 4.91x10° 0.0132 
ee i) 70 7.07 0.0720 6530 7.88 0.0526 2.49 184 4.21x105 0.0135 
Beieesece 9 70 5.04 0.0717 5420 7.88 0.0372 1.77 127 8.48x105 0.0140 
Biewesce cee 4 7 3.18 0.0721 4140 7.88 0.0240 1.13 74.0 2.68x105 0.0153 
C. cccseens 6 7 6.80 0.0718 4060 7.88 0.0217 1.03 71.2 2.61x105 0.0145 
Tesbees «to 6 72 8.22 0.0708 4540 7.88 0.0268 1.29 88.9 2.88x10° 0.0145 
Mbudsterse 6 73 5.04 0.0714 3470 7.88 0.0166 0.791 52.0 2.22x10 0.0152 
u 6 76 2.54 0.0706 2370 7.88 0.00819 0.395 24.2 1.49x105 0.0163 
Sse kn +0 6 77 1.59 0.0708 1790 7.88 0.00479 0.230 13.9 1.13x10° 0.0166 
are 4 75 7.71 0.0698 2260 7.88 0.00735 0.359 22.0 1.40x105 0.0163 
BB eaws caseee 4 71 1.36 0.0716 SOS 7.88 0.00117 0.0558 2.82 5.19x10* 0.0198 
13.. 4 73 2.67 0.0710 1320 7.88 0.00290 0.139 7.54 8.39x104 0.0184 
— Syewdads 7 75 10.89 6.0692 6720 7.88 0.0526 2.59 194 4.15x10 0.0134 
15.. 7 72 9.81 0.0696 6510 7.88 0.0508 2.49 183 4.06x105 0.0136 
a xiuse eee s 7 76 9.52 0.0692 6270 7.88 0.0463 2.28 170 3.85x105 0.0134 
Tes Ragvw pe 0-0 7 76 6.72 6.0697 5210 7.88 0.0329 1.61 117 3.22x105 0.0138 
ae 7 17 4.62 0.0694 4300 7.88 0.0231 1.13 79.8 2.65x105 0.0142 
19.. 7 77 2.37 0.0697 3090 7.88 0.6128 0.625 41.2 1.91x105 0.0152 
Base sueb<e 4 73 10.91 0.0694 8540 7.88 0.0839 4.12 315 5.31x105 0.0131 
Sabha wk'awa.cs 9 75 10.42 0.0694 8350 7.88 0.0807 3.96 301 5.15x105 0.0132 
ils éndaabece 9 75 8.89 0.0696 7670 7.88 0.0689 3.37 254 4.738x10° 0.0133 
ep ere 9 76 9.05 0.0696 7720 7.88 0.0703 3.44 257 4.77x10 0.0134 
Beccncs shee 9 76 8.34 0.0695 7440 7.88 0.0643 3.15 239 4.59x105 0.0132 
Sv-Ggnesendes 9 77 5.35 0.0701 5870 7.88 0.0417 2.03 149 3.65x105 0.0136 
Table 4—Summary of Test Results on Rectangular Duct 
Nozzle Duct Hydraulic Static 
Test throat Air static Duct air Mean air diam pressure 
No diam temp pressure density velocity of duct gradient h,/(L/D) V2/2g R. f 
in. ft of ft of 
in F in. W.g. Ib/eu ft fpm in. w.a./ft duct air duct air 
aS Ae a) 79 6.51 0.0699 3780 7.92 0.0197 0.970 61.6 2.36x105 0.0158 
etvcs ose 4 78 7.41 0.0693 4070 7.87 0.0228 1.13 71.2 2.50x105 0.0158 
5 Fes peeee 9 77 1.81 0.0706 1950 8.02 0.00662 0.296 16.4 1.25x105 0.01480 
S. sutdeae a 9 76 4.21 0.0703 3010 7.95 0.0132 0.648 39.1 1.90x105 0.0166 
Tabbed een 7 77 5.26 0.0698 2200 7.94 0.00740 0.365 20.8 1.38x105 0.0175 
Gecasete 7 78 3.14 0.0705 1670 7.99 0.00458 6.225 12.1 1.06x105 0.0186 
4. caebhees¢ qd 83 0.86 0.0688 300 8.03 6.000222 6.0112 0.388 1.86x104 0.0290 
| Et Poe 4 74 6.40 0.0696 825 7.92 0.00126 6.0618 2.94 5.15x104 0.0210 
16 4 74 3.57 0.0704 602 7.97 0.000739 0.0363 1.57 83.83x104 0.0231 
aT . déeieakn’ 4 75 1.97 0.0706 445 8.00 0.000429 0.0211 0.866 2.87x104 0.0244 
18. it ak ceo 4 75 6.98 0.0708 318 8.03 0.000238 0.0117 0.436 = 205x104 0.0268 
59... cede dpe 6 73 1.05 0.0710 723 8.03 0.00105 0.0512 2.26 4.67x104 0.0226 
re) Pe 6 75 3.05 0.0707 1230 7.98 0.00269 0.131 6.55 7.89x10* 0.0201 
whe nscccsess 7 70 1,07 0.0722 955 8.02 0.00173 0.0833 8.92 6.30x104 0.0212 
BS. ccanbadcs 7 70 5.08 0.0715 2140 7.93 0.00739 0.356 19.8 1.38x105 0.0180 
BS. einacne s 9 75 1.36 0.0722 1646 8.00 0.00471 0.227 11.7 1.08x105 0.0194 
24. cceasacs 9, 10 79 10.35 0.0698 7950 7.83 0.0785 3.82 273 4.91x105 0.0140 
SD. scumetace 9, 10 79 4.82 0.0695 5330 7.95 0.0372 1.84 123 3.83x105 0.0150 

















Heating, Piping & Air Conditioning, December 1947 



























ie a 
. fo 


friction, and the layer of air so af- 
fected is termed the boundary layer. 
Its thickness for a constant Rey- 
nolds number increases with the 
length of surface over which the 
air has passed until it equals one 
half the maximum cross-section di- 
mension of the duct. For a given 
length the boundary layer thickness 
decreases as the mean air velocity 
increases. The boundary layer de- 
velopment is reflected by the trans- 
formation of the velocity profile 
along the length of the duct. The 
duct length required for the com- 
plete transformation of the en- 
trance profile to the stable, fully- 
developed profile downstream may 
be defined as the entrance length. 

Associated with a change in ve- 
locity profile are the increased 
losses due to turbulence. Any tests 
for duct resistance in tully-devel- 
oped flow must not include the en- 





trance length for which the losses 
are directly attributable to the 
entrance fitting. The effect of en- 
trance fittings in common use on 
duct friction will be the subject of 
a more detailed study. 

The static pressure loss occurring 
as the result of velocity head trans- 
formation in the duct following the 
entrance fitting has been reported 
as approximately 0.09 velocity 
heads'*. This loss depends upon the 
form of the fully developed velocity 
distribution and was found to be 
0.028 velocity heads for the condi- 
tions of test outlined in more de- 
tail later in this discussion. The 
distance required for complete 
transformation is not well estab- 
lished; values from 10 to 100 di- 
ameters have been reported for 
turbulent flow!. In terms of 8.00 in. 
equivalent diameter duct, entrance 
lengths from 7 to 67 ft would be 
required. Due to the smoothness of 
the entrance piece and lack of tur- 
bulence upon entry, the longer 
length is probably the more typical 
for these tests. 
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ducts 


Since velocity head transfor a. 
tion probably occurred over hy¢- 
complete length of duct teste. , 
check was made on the effec: \e-. 
ness of the transformation in |)- 
creasing the static pressure ss 
Two traverses at opposite end. o; 
the round duct indicated diffe: n; 
velocity profiles, the centerline ve- 
locity at the downstream end as 
6.6 percent higher than at the .p- 
stream end for a mean velocit, o; 
9310 fpm. The velocity head difier- 
ence occurring as the result of the 
velocity transformation was found 
to be negligible. The velocity head 
at a given traverse station was de- 
termined by plotting velocity pres- 
sure obtained by traverse vs. the 
square of the radial distance [rom 
duct axis to traverse point and cal- 
culating the average value of the 
resulting curve by integration and 
division by the base length. To sub- 
stantiate further the lack of effec- 
tive increase in static pressure loss 
due to velocity profile transforma 
tion, the friction loss measured in 
these ducts was found to be typica! 
of smooth pipe and consequently 
no smaller loss is physically possible 


Part Il—Circular Equivalents of 
Rectangular Ducts for Equal 
Friction at Equal Capacities 


The practical use of a relation- 
ship which expresses form equiva- 
lence demands that the static fric- 
tion pressure losses for rectangular 
ducts and their circular equivalents 
be equal for equal lengths and equa! 
cfm capacities. For a given length 
and capacity the friction pressure 
loss of a rectangular duct must be 
equal to the friction pressure |oss 
of an equivalent circular duct o! 
the same length and capacity. When 
the duct sizes are expressed in 
terms of hydraulic diameter, equat- 
ing these pressure loss expressions 
leads to a relationship between the 
dimensions of the rectangular duct 
and its circular equivalent. Tables 
of the circular equivalents of rec- 
tangular ducts for equal friction 
and capacity based on the results 
obtained in this study are included 


Derivation of Circular Equivalents 
Relationship for Rectangular Ducts 

The equivalent diameter, D, has 
been given as: 


4A 
ME con ccccesecseccscss- (1) 
D pos 
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where 
A = cross-sectional area of duct in 


p = perimetric length of cross-section 
in inches 


In the case of a circular duct, the 
equivalent diameter may be shown 
to be equal to the geometric diame- 
ter. For a rectangular duct, 


fab 2ab_—Ss 2A, 
2(a+b) (a+b) A,-+1 





D= 


where 

a = width of duct in inches 

b = depth of duct in inches 

A, = aspect ratio or ratio of duct 

width to depth 

The area of a rectangular duct 
can be expressed in terms of aspect 
ratio and hydraulic diameter as: 


a — Dita +0) 
ie ee (3) 


from which it can be seen that for 
constant hydraulic diameter (1) the 
area of a square duct is greater 
than the area of a circular duct 
and (2) the area of a rectangular 
duct increases with increasing as- 
pect ratio. As a consequence of the 
larger area of the rectangular duct, 
the use of the hydraulic diameter 
theory for friction equivalence re- 
quires that a greater cfm flow rate 
will be necessary in a rectangular 
or square duct than in a circular 
duct to obtain equal mean air ve- 
locities. 


The exponential equation ex- 
pressing the pressure loss in the 
foregoing terms is determined from 
the air friction chart developed by 
Wright!. The curved and nonparal- 
lel lines of the chart can be ap- 
proximated reasonably well by a 
series of straight, parallel lines for 
which an equation can easily be 
determined. The area of the chart 
corresponding to duct sizes between 
4 in. and 38 in. and mean air veloci- 
ties between 350 and 2400 fpm is 
most commonly used. With an error 
of not more than 3.0 percent, this 
area of the chart may be repre- 
sented by the exponential equation: 


3 é V \1-845 
where 


4p = friction pressure loss in inches 
of water for a duct of length L 

L = duct length in feet 

D=diameter of round duct in 


inches 
V=mean air velocity in feet per 
minute 





From the conclusions of Part I the 


pressure loss in the rectangular 
duct may be expressed as, 


p= oot (Sr) (Goo) 4 


where 

a=duct width in inches 

b = duct length in inches 
Equating friction pressure losses at 
equal capacities for equal lengths: 








-23 5 
ooo. (St?)"* (20. 1-84 


1 


- 1\123 / 4x144Q \ 1545 
0.027L ( 5) (Gee 
from which 


(eb) 
~ 280 +b) 0280 


= 1.30 ~ (ab)5 
Vert) 


where 
D. = circular equivalent in inches of 
a rectangular duct for equal 
friction and capacity. 
Madison'* proposed an exponential 
equation fitting the body of the air 
friction chart from which the circu- 
lar equivalent relationship for rec- 
tangular ducts could be calculated. 
Madison’s form of the final rela- 
tionship gave a circular equivalent 
differing less than one percent from 
the above form for an aspect ratio 
of 9:1. 
Table 5 gives the circular equiva- 
lents of rectangular ducts for as- 
pect ratios not greater than 11.7:1. 


.. (6) 


Summary 


Part I—Three galvanized iron 
ducts of approximately 8 in. equiva- 
lent diameter with very little rough- 
ness contributed by the joints were 
tested for friction pressure loss in 
equal lengths at equal velocities of 
flow. The ducts tested were 8 in. 
round, 8 in. square and 4.5 x 36 in. 
rectangular (8:1 aspect ratio). 

It may be concluded from the 
tests that: 

1. The friction factors for the three 
ducts were very nearly typical of 
smooth pipe. 

2. The maximum variation from the 
mean static friction pressure loss, at a 
mean air velocity between 300 and 9000 
fpm for the three ducts, corrected to an 
8.00 in. _Squivelent diameter, did not 
exceed + 5.0 percent. 

3. There was no measurable increase 
in the indicated duct loss due to ve- 
locity head transformation. 

4. For most practical purposes rec- 
tangular ducts of aspect ratios not ex- 
ceeding 8:1 will have the same static 
friction pressure loss for equal lengths 
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and mean velocities of flow as a circu- 
lar duct of the same hydraulic diameter. 


Part II—From an exponential 
equation relating the quantities in 
the ASHVE friction chart (THE 
GuiwE 1947) over the velocity range 
and duct size range most common- 
ly used (i.e. 350 to 2400 fpm and 4 
to 38 in.), and by the use of the 
final conclusion of Part I applied 
to ducts of commercial construc- 
tion, an equation was derived giv- 
ing the circular equivalent of a rec- 
tangular duct for equal friction and 
capacity. 

This equation was used to calcu- 
late Table 5 which gives circular 
equivalents of rectangular ducts for 
equal friction and capacity for rec- 
tangular ducts from 3 in. by 4 in 
to 88 in. by 96 in. Aspect ratios 
between 8:1 and the maximum 
11.7:1 are tabulated for discrimi- 
nate use when ducts between these 
proportions must be used. 


Appendix 
Brief Theory of Duct Flow 


The relationship between the 
aforementioned quantities affecting 
friction pressure loss in straight 
ducts is expressed in the following 
Darcy-Weisbach equation!’, 


L V? 
he = D2? (a) 
eee cceverecenees 
where 
h: = the friction pressure loss in feet 


of air over the distance L 

L =the duct length in feet 

D =the hydraulic diameter in feet 

V = the mean air velocity in feet per 
second 

g =the acceleration due to gravity 
or 32.16 feet per (second) (sec- 
ond) 

f= the Darcy-Weisbach resistance 
coefficient commonly called the 
friction factor 


Equation (a) is developed from 
a relationship expressing the drag 
force upon a unit area of the duct 
surface exposed to a parallel moving 
air stream in terms of the average 
air velocity, density and drag co- 
efficient as follows: 


where 
= the drag force in pounds per 
square foot of surface 
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p ~ the air density in pounds per 
cubic foot 
y = the mean air velocity relative 
to the boundary surface in feet 
per second 
c--- the drag coefficient 
To evaluate the total drag on the 
inside of a duct of perimeter P and 
jength L the total drag force on the 
surface area PL is, 


pv? 
F = PL cr ——, or 
29 
f pV, 
FP = PL — ——............. (ce) 
4 29 
where 
F the total drag force upon the 
duct surface 
f = 4er 


Consider the forces upon an iso- 
lated length of duct L. The differ- 
ence between the force at the up- 
stream end of the duct and the 
lesser force at the downstream end 
maintains flow. For dynamic equi- 
librium the force opposing flow or 
total drag force must be equal to 
the force maintaining flow, 


F = (pi — po) A............ (d) 
where 
p; and poy = the static pressure at 


the ends of the duct length, L, 
in pounds per square foot 
A = the cross-sectional area of the 
duct 
From Equations (c) and (d) 
L pV? 


(4A/P) 2g 


Pi — P2 = 4p - 


Equation (e) may also be ex- 
pressed in head loss in feet of the 
fluid flowing, 


which is Equation (a) with D re- 
placed by the equivalent quantity 
4A/P. 
It is to be noted for a duct of 
circular section the quantity, 
4A 7D? 1 
—=4 
P 4 7D 
equals the geometric diameter and 
when expressed as in Equation (e) 
may be the hydraulic diameter of a 
noncircular section as noted earlier. 
The Reynolds number for duct 
flow expresses the ratio of the mag- 
nitude of the quantities increasing 
the turbulence of flow to the mag- 
nitude of the quantities increasing 
dampening of the turbulence: 
DV 











R, = 





y 
where 


R. = Reynolds number, dimensionless 
D = the hydraulic diameter of the 
duct cross-section in feet 


ryed aS an associate professor of 


V = mean air velocity in feet per 
second 
vy = kinematic viscosity of the air 


in feet per (second) (second) 
For a Reynolds number less than 
2000 the flow is viscous and all turb- 
ulence is completely dampened out, 
whereas for Reynolds numbers 
greater than 2000, the viscous action 
of the fluid is generally ineffective 
and turbulence persists in the main 
body of the flow stream. 
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Corp., Milwaukee, Wis., as a student 





J. H. WALKER RECEIVES 
F. PAUL ANDERSON MEDAL 
The Council of the American So- 
CIETY OF HEATING AND VENTILATING 
Encineers has awarded the F. Paul 
Anderson Medal to James Herbert 
Walker, vice president, The Detroit 
Edison Co., Detroit Mich., for his 
outstanding contributions to the ad- 
vancement of heating, ventilating 
and air conditioning and for his 
many distinguished services to the 
ASHVE as an engineer, executive, 
author and officer of the Society. 





J. H. Walker 
Detroit, Mich. 

Mr. Walker was employed by the 
Detroit Edison Co. in 1912, follow- 
ing his graduation from the Uni- 
versity of Michigan with a degree in 
mechanical engineering. For many 
years he was superintendent of the 
company’s central heating depart- 
ment, following which he was as- 
sistant to the general manager. He 
was elected a vice president of the 
company in March 1945. 

Mr. Walker is an honorary mem- 
ber and past president of the Na- 
tional District Heating Association, 
is the author of a number of papers 
on heating and ventilating, and is 
the co-author of a textbook on the 
subject. He joined the ASHVE in 
1916, has served as Vice President, 
chairman of the Committee on Re- 
search, chairman of the Guide Pub- 
lication Committee, Finance, Stand- 
ards, Executive, and many other 
technical committees. 
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Axel B. Algren, Minneapolis, 
Minn., associate professor and head 
of the heating, ventilating and air 
conditioning division at the Uni- 
versity of Minnesota’s Engineering 


. Experiment Station, was born on 


October 14, 1893, in Minneapolis, 





A. B. Algren 
Minneapolis, Minn. 


Minn. He graduated from the Uni- 
versity of Minnesota, with a BS. 
degree in 1925 and received h’- MS. 
degree in 1931. Following his grad- 
uation from the University he 
joined the A. T. Rydell Sash and 
Door Co., as a superintendent, en- 
gaged in factory supervision and 
installation. In 1927 he became a 
research assistant at the University 
of Minnesota, where his work dealt 
mainly with heat transmission re- 
search. 

Since joining the ASHVE in 1930, 
Professor Algren has been active in 
the affairs of the Society, serving as 
a member of the Technical Advis- 
ory Committee on Heat Transmis- 
sion during 1932 and 1933, and cur- 
rently as a member of the 1947 TAC 
on Glass, and as alternate on the 
Chapter Delegates Committee. He 
has also served as president, vice 
president, secretary, treasurer, and 
as a member of the board of gov- 
ernors of the Minnesota Chapter, as 
well as a member of several chap- 
ter committees including, program, 
membership and legislative com- 
mittees. 

In addition to the ASHVE, Pro- 
fessor Algren holds membership in 
the American Society for Engineer- 
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Nominees for 


ing Education, American Associa- 
tion of University Professors, Min- 
nesota Association of Professional 
Engineers, Minneapolis Engineer’s 
Club, Sigma Xi, Pi Tau Sigma, Dis- 
abled American Veterans, American 
Legion, and the Army Ordnance 
Association. 

He has written numerous articles 
on heat transmission and vapor 
studies which have been published 
in the JOURNAL and TRANSACTIONS of 
the Society, and in the University 
of Minnesota Bul:. ‘ins. 


ae 


Mario C. Giannini, New York, N. Y.., 
associate professor of mechanical 
engineering and executive assistant 
of the College of Engineering, New 
York University, was born on Janu- 
ary 15, 1902, in New York City, 
where he attended public schools. 
He later attended New York Uni- 
versity, from which he received a 
B.S. degree in 1923 and his ME. 
degree in 1926. 


His first position was as drafts- 
man and estimator for the A. Cus- 
todis Chimney Co., and in 1924 he 
joined the staff of Tenney and 
Ohmes Inc., as an engineer, remain- 
ing with this firm for seven years. 
In 1926 he became a member of 
the faculty of the New York Uni- 
versity evening engineering divi- 
sion, and in 1931 accepted a full 
time position as a faculty lecturer 
in the day session of the College of 
Engineering. In addition to his 
present duties as associate professor 
at the University, Professor Gian- 
nini became a partner in the firm of 
Consulting Engineers Associated in 
1934. 


Since becoming a member of the 
ASHVE in 1935, Professor Giannini 
has been active in Society affairs. 
He is currently serving as chairman 
of the Special Society Committee to 
Cooperate with other Professional 
Societies and durine the 52nd An- 
nual Meeting he served as one of 


1948 Commiti 


on Research 


Three-Year Torn 


the vice chairmen of the Comn itt» 
on Arrangements and as chairmy, 
of the Entertainment Committe 
Early this year he was elected pre:. 
ident of the New York Chapter. 
served as its vice president durin 
1946 and as a member of its boar 





M. C. Giannini 
New York, N. Y. 


of governors from 1944 to date. 

In addition to the ASHVE, Pro- 
fessor Giannini holds membershix 
in the American Society for Eng 
neering Education, is listed 
Who’s Who in Engineering, and is: 
member of Pi Tau Sigma. He is th 
author of several engineering :r- 
ticles and has served as a con- 
sultant to publishers on engineer. 
ing and technical textbooks. 


~—_—~ 


F. W. Hutchinson, Berkeley, Cali 
professor of mechanical engineer- 
ing at the University of California 
and consulting professor of me 
chanical engineering for Purdv 
University, was born April 7, 1910, i: 
Suisan City, Calif. He attended th 
JS8.U. High School, Crockett, Cali! 
prior to entering the California In- 
stitute of Technology from whic) 
he was graduated in 1931 with: 
BS. degree. He received his M5 
degree in 1937 from the Universit! 
of California. In 1931 he accepteé 
his first position with the C & HSE 
Co., Crockett, Calif., as a construc: 
tion inspector, and later was a) 
pointed mechanical engineer. HF 
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ee erved aS am associate professor of 
mechanical engineering at the Uni- 
versity of California before joining 
, re faculty of Purdue University, 
ch west Lafayette, Ind., as professor of 
mechanical engineering on July 1, 
945. His present appointment as a 
orm mmprofessor at the University of Cali- 
ornia was effective September 1, 
1947. Professor Hutchinson is also 
onsultant for several industrial 
arms. 
An active member of the ASHVE, 
Professor Hutchinson joined the 
Society in 1937. In 1946 he was 
lected to serve a three-year term 
as a member of the Council and is 
now serving as a member of the 
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F. W. Hutchinson 
Berkeley, Calif. 


Pro. MEE Society’s Membership Committee. 
‘hip: ME 2 1945 he was elected to serve a 
‘noi EE varee-year term as a member of the 
. fe Committee on Research and during 
‘is, ggg this time he served on several Tech- 
th EE nical Advisory Committees includ- 
fg ing, Radiation and Comfort, Air 
con- Man Sterilization, and Physiological Re- 
eer. J Search. 

Professor Hutchinson is the au- 
thor or co-author of numerous 
articles which have been published 
in various technical publications 
and in the JournaL and TRANSAC- 

tions of the Society. He is also a 
ali! HM member of the National Research 
wt Society, the ASRE, IAS, Tau Beta Pi 
nt Me engineering fraternity, Sigma Xi 
me Mi and is listed in Who’s Who in Engi- 


dut Be neering. 
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In- 

ied Clarence W. Johnson, Windsor, On- 
n (MM tario, Canada, vice president, Ca- 
MS nadian Sirocco Co., Ltd., was born 
sit) MM on July 20, 1905, in Racine, Wis., 
te’ HS where he attended public schools. 
32 HS He was graduated from the Univer- 
uc: HR sity of Wisconsin with a BS. de- 
ap- gree in 1927. Following graduation, 
Ht@ he joined the American Blower 


Corp., Milwaukee, Wis., as a student 
engineer, and showed such aptitude 
during his course of training that 
he was transferred to the Chicago 
office as a sales engineer, later be- 
coming manager of the Milwaukee 
office. In 1932 he was appointed 
Montreal district manager for the 
Canadian associate of the American 
Blower Corp., Canadian Sirocco Co., 
Ltd. 

Mr. Johnson joined the ASHVE in 
1931 and has been active in the 
affairs of the Montreal Chapter. He 
served as president of the Montreal 
Chapter during 1939-41, vice presi- 
dent during 1937-38, as secretary 
during 1935-37, and as a member of 





Cc. W. Johnson 
Windsor, Ont., Canada 


the board of governors during 1941 
to 1944. 

Mr. Johnson also holds member- 
ship in the Professional Engineers 
of Quebec, the Professional Engi- 
neers of Ontario, the Windsor 
Chamber of Commerce, the Rotary 
Club of Windsor, the Essex Golf and 
Country Club, and the Windsor 
Club. 


~— 


William E. Zieber, York, Pa., di- 
rector of research, York Corp., was 
born on July 12, 1888 in Reading, 
Pa. He received his education in 
Reading public schools and later 
took an I.C.S. course in mechanical 
engineering. 

His first positions consisted of 
apprentice work as a machinist in 
various shops in the vicinity of 
Reading, Pa. In 1912 he was en- 
gaged by the York Mfg. Co., York, 
Pa., as an erecting superintendent. 
Five years later he joined the staff 
of the Virginia Fruit Construction 
Co., Roanoke, Va., as chief engineer. 
In 1919 he left this position to join 
the Peoples Ice Co., Warren, Ohio, 
as chief engineer, and in 1921 he 
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returned to the York Corp., as a 
research engineer. He was ap- 
pointed mechanical engineer of this 
company in 1928, and assistant 
chief engineer in 1935. 

A member of the Society since 
1935, Mr. Zieber was elected to his 
first three-year term as a member 
of the Committee on Research in 
1945, and he is now serving as a 
member.of the Research Executive 
Committee. He served on many of 
its committees, including the TAC 





W. E. Zieber 
York, Pa. 


on Cooling Load which he served as 
a member in 1942 and as the chair- 
man since 1943. In 1937 he served 
as a member of the ASHVE-ASRE 
Joint Committee on Nationa! 
Standards for Air Conditioning Ap- 
plications. 

Mr. Zieber is also a member of 
the American Society of Refriger- 
ating Engineers, and is listed in 
Who’s Who in Engineering. 


—— 


DONALD CASE IN 
NEW APPOINTMENT 

Donald P. Case, a member of 
ASHVE, was recently appointed en- 
gineer with the MacCallum Stee! 
Corp., Compton, Calif. 

Prior to accepting his new posi- 
tion, Mr. Case had been employed 
as an engineer-estimator by W. C. 
Wiedenmann & Son, Kansas City, 
Mo. His duties with this firm in- 
cluded customer contact, estimat- 
ing, layout, general sheet metal de- 
sign, forced air heating, ventilating 
and blow pipe work. 

He received his engineering edu- 
cation at Finaly Engineering Col- 
lege, graduating in 1942 with a me- 
chanical engineering degree. 
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ATTENDANCE AT 
SOCIETY’S 54th ANNUAL MEETING 


Hotel Commodore 


P LANS for the 54th Annual Meeting 
of the Society are being developed 
rapidly by the Committee on Ar- 
rangements headed by Walter E. 
Heibel, general chairman. A warm 
welcome is being prepared for visit- 
ing members by the New York 
Chapter Committee in charge. A 
schedule of events has been pre- 
pared and the Meetings Committee 
has indicated that the opening ses- 
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February 1-5 
1948 


sion will be devoted largely to So- 
ciety business and the reports of 
officers and committees. One of the 
important matters to be acted upon 
is the formal adoption of the new 
Constitution and By-Laws. 

A Welcome Luncheon at noon on 
Monday will be held in the Grand 
Ballroom of the Hote] Commodore. 
A speaker with an interesting mes- 
sage for members is scheduled. 


In the center is the 
70-story RCA Build- 
ing with La Maison 
Francaise (left) and 
, , the British Empire 
"Nopbab a. fright) at 


Ye 
7 


Rockefeller Center from the East 
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New York, N. Y, 


During the afternoon member 
will want to attend the opening o; 
the 8th International Heating, Ven- 
tilating, and Air Conditioning Ex- 
position at Grand Central Palace 
and the Entertainment Committe 
of New York Chapter will welcome 
all at a Hospitality Hour at 5:3 
p.m. 


Meeting 


The Meetings Committee ha 
planned five technical sessions and 
has selected a wide variety of sub- 
jects for presentation in order | 
cover the many interests of th 
members who will attend these ses- 
sions. The work of the Research 
Laboratory and its cooperating in- 
stitutions will be featured in one 0! 
the sessions, and among the sub- 
jects to be offered for discussio! 
are: Air Discharge from Long Slots 
Friction Equivalents for Round 
Square, and Rectangular Ducts 
Measurement of Solar Heat Trans- 
mission; Air Filtration and Filter 
Testing Methods; Heat Pump De- 
sign and Operation, and Data 
Climate. 

When members are not attending 
sessions, they wil! find diversion 
the program planned by the Gen- 
eral Arrangements Committee © 
the New York Chapter. For thos 
arriving early tickets will be pro 
vided for a variety of radio broad- 
casts. On Monday evening there wil 
be a Hospitality Hour with speci 
entertainment, and during the day- 
light hours the ladies will be enter 
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tained in sightseeing, shopping, and 
other tours. Special announcement 
of these events will be made shortly 
and members will be invited to send 
in advance reservations for the spe- 
cial entertainment events and the 
annual banquet. 










Exposition 

The Exposition at Grand Central 
Palace will be open daily, Monday 
to Friday, and there is every indi- 
cation that the announcement has 
stimulated nationwide interest in 
this event. Practically every inch 
of space on four floors of Grand 
Central Palace will be occupied by 
leading firms which provide the 
necessary equipment for heating, 
ventilating, and air conditioning of 
industrial, commercial, and residen- 
tial buildings and there will be a 
comprehensive display depicting all 
methods of application and opera- 
tion of the equipment that provides 
human comfort and aids in the pro- 
duction or processing of nearly all 
the products that are used in every- 
day life. 



















Advisory Committee 


Heading the Exposition Advisory 
Committee is Dr. B. M. Woods, pres- 
ident of the Society, who is honor- 
ary chairman; A. J. Offner, past 
president of the Society, chairman; 
and A. E. Stacey, Jr., L. P. Saunders, 
C.-E. A. Winslow, M. C. Giannini, 
H. G. Strong, S. R. Osborne, R. H. 
Carpenter, and R. A. Wolff. The 
following officers of other organiza- 
tions cooperating are: D. W. Orr, 











AIA; G. 8. Armstrong, AICE; C. F. 


The George Washington Bridge 


Holske, ASRE; J. M. Anderson, 
HPACCNA; J. V. Jones, Insulation 
Board Institute; R. E. Ferry, I-B-R; 
R. D. Martin, NDHA; R. S. Bohn, 
Oil-Heat Institute of America; P. K. 
Addams, SBI; T. J. Flanagan, 
NAFM; R. H. Nelson, JUHA; and 
F. S. McNeal, ACRMA. 

For members who plan to attend 
the Society’s meeting and the ex- 
position, it is the suggestion of the 






that they make 


for hotel 


local committee 
early application 
and arrange their transportation 
well in advance. The headquarters 
hotel and the other cooperating 
hotels in the Grand Central zone 
still have adequate housing facili- 
ties. 

The week of February 1 will focus 
the attention of the nation on heat- 


rooms 


Schedule of Events 


Sunday, February | 

10:00 a.m. Committee Meetings 
1:00 p.m. Registration 

2:00 p.m. Meeting of the Council 


Monday, February 2 


8:30 a.m. Registration 

9:30 a.m. Business Session 

Greetings 

Reports of Officers 

Reports of Council and 
Committees 

Constitution and By- 
Laws 

Report of Tellers of 
Election 

Welcome Luncheon 

Opening of 8th Interna- 

tional Heating, Ventilat- 

ing and Air Conditioning 

Expostion 

Meeting of Chapter Del- 

egates 

Meeting of Committee 

on Research 


12:15 p.m. 
2:00 p.m. 


2:30 p.m. 


2:30 p.m. 


5:30 p.m. and 


Hospitality Hour 
Entertainment 
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Tuesday, February 3 

9:30 a.m. Technical Session — Air 
Distribution, Ventilation, 
and Comfort 

Technical Session—Pan- 
el Heating and Solar 
Radiation 

Organization Meeting of 
1948 Committee on Re- 
search 

Past Presidents’ Dinner 


2:00 p.m. 
4:00 p.m. 


6:30 p.m. 


Wednesday, February 4 

9:30 a.m. Technical Session— 
Heating and Air Condi- 
tioning 

2:00 p.m. Symposium—The Heat 
Pump for Year Round 
Air Conditioning 


7:00 p.m. Annual Banquet 


Thursday, February 5 

10:00 a.m. Technical Session— 
Heating and Air Condi- 
tioning 

Resolutions 

Installation of Officers 
Organization Meeting of 
Council 


1:00 p.m. 
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ing, ventilating, and air condition- 
ing. 


Arrangements Committee 


The Committee in Charge is: 

Banquet—W. A. Swain, chairman; 
H. H. Bond, J. W. Booker, F. D. 
Lawrence, R. M. Nee, F. V. Self, 
B. F. Thomas, Jr. 

Entertainment—Harold J. Rose, 
chairman; A. A. Bearman, J. C. 
Fitts, A. F. Hinrichsen, F. D. Mc- 
Cann, G. E. Olsen. 

Exposition—C, F. Roth, chairman. 


Finance—W. M. Heebner, chair- 
man; H. W. Fiedler, vice chairman. 
Ladies—H. S. Wheller, chairman; 
Mr. and Mrs. G. C. Cummings, Mr. 


and Mrs. H. B. Eells, Mrs. G. D. Fyfe, 
Mr. and Mrs. F. D. Lawrence, Mr. 
and Mrs. T. R. Peyrek, Mr. and Mrs. 
C. H. Smith, Mr. and Mrs. F. J. 
Swaney, Mr. and Mrs. A. G. Syska, 
Mr. and Mrs. W. G. W. Turno, Mrs. 
H. S. Wheller. 

Publicity—Clifford Strock, chair- 
man; W. J. Osborn. 

Reception—M. C. Giannini, chair- 
man; W. A. Sherbrooke, vice chair- 
man; P. D. Bemis, H. H. Bond, A. C. 
Buensod, V. J. Cucci, H. B. Hedges, 
C. S. Koehler, L. L. Munier, O. O. 
Oaks, S. R. Osborne, C. S. Pabst, 
E. J. Ritchie, Winfield Roeder, H. J. 
Ryan, Joe Wheeler, Jr. 

Sessions—H. 8. Birkett, chairman; 
L. D. Angell, S. R. Apt, G. C. Cum- 
mings, Albert Giannini, C. W. Hart- 
mann, Harry Hartmann, H. J. Mac- 
Kay, J. D. W. Robertson, J. E. 
Schechter, J. G. Skidmore. 

Secretary—Carl H. Flink. 


Committee on Panel Heating and Cooling 


Members of the group on Heat 
Transfer Within and Behind the 
Panel, one of four such elements 
composing the Technical Advisory 
Committee on Panel Heating and 
Cooling, met at the ASHVE Re- 
search Laboratory in Cleveland, 
Ohio, on November 5. 

Conferences of the day were 
called to consider a suggested pro- 
gram and to make recommenda- 
tions to the Society’s Committee on 
Research for the studies in panel 
heating to be activated at the Re- 
search Laboratory. 

The Committee meeting in Cleve- 
land was one of four such groups, 
each of which was established to 


cover a specific phase of the re- 


search program. 

L. N. Hunter, vice president, The 
National Radiator Co., Johnstown, 
Pa., is chairman of the Committee. 
P. B. Gordon, vice chairman, is 
treasurer of Wolff and Munier, Inc., 
New York City. Members of the 
Committee include: Prof. A. B. Al- 
gren, University of Minnesota, Min- 
neapolis, Minn.; R. A. Biggs, Pitts- 
burgh Corning Corp., Pittsburgh, 
Pa.; Wharton Clay, secretary, Na- 
tional Mineral Wool Association, 
New York City; R. S. Dill, National 
Bureau of Standards, Washington, 
D.C.; H. L. Flodin, Portland Cement 
Association, Chicago, Tll.; Dr. F. E. 
Giesecke, consulting engineer, New 
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Braunfels, Tex.; Prof. W. S. Harris, 
University of Illinois, Urbana, IIL; 
Prof. C. F. Kayan, Columbia Uni- 
versity, New York City; G. D. Lain, 
American Iron and Steel Institute, 
New York City; D. L. Mills, Revere 
Copper and Brass, Inc., Rome, N. Y.; 
C. W. Nessell, National Warm Air 
Heating and Air Conditioning Asso- 
ciation, Cleveland, Ohio; P. S. Park, 
A. M. Byers Co., Pittsburgh, Pa.: 
S. I. Rottmayer, Samuel R. Lewis 
and Associates, Chicago, Ill.; S. M. 
Van Kirk, technical secretary, In- 
sulation Board Institute, Chicago, 
t.; J. R. Willard, Aluminum Com- 
pany of America; and L. H. Yeager, 
general manager, Gypsum Associa- 
tion, Chicago, Tl. 

Meetings of the other three Com- 
mittees will be held at future dates. 

The second group will relate its 
considerations to Heat Transfer Be- 
tween the Panel and the Space. 
John James, research engineer, Iron 
Fireman Mfg. Co., Cleveland, Ohio, 
is chairman. H. F. Randolph, vice 
president, International Heater Co., 
Utica, N. Y., is vice chairman. The 
remainder of this Committee con- 
sists of: C. M. Ashley, Carrier Corp., 
Syracuse, N. Y.; J. T. Bergen, Arm- 
strong Cork Co., Lancaster, Pa.; 
C. F. Boester, Purdue Research 
Foundation, West Lafayette, Ind.; 
Prof. Linn Helander, Kansas State 
College, Manhattan, Kans.; A. L. 


Jaros, Jr., Jaros, Baum & | ole; 
New York City; H. A. Lockhar pg) 
and Gossett Co., Morton Groy.. 1). 
Prof. C. O. Mackey, Cornell U > iver. 
sity, Ithaca, N. Y.; R. A. ‘iille, 
Pittsburgh Plate Glass Co., »jtts. 
burgh, Pa.; Prof. G. W. Peiney 
Carnegie Institute of Techn logy 
Pittsburgh, Pa.; G. G. Swarc Nog. 
tional Paint, Varnish and Lo -que; 
Association, Washington, D.C. ang 
J. M. van Nieukerken, Coppe: ang 
Brass Research Association, Ney 
York City. 


The third group, which wil! dea) 
with Controls for Panel Heating, in- 
cludes as chairman J. S. Locke, sales 
manager, Air Conditioning Controls 
Div., Minneapolis-Honeywell Regu- 
lator Co., Minneapolis, Minn. Its 
vice chairman is Prof. A. B. Algren 
professor of heating, ventilating 
and air conditioning, University o/ 
Minnesota, Minneapolis, Minn. Com- 
mittee members are: H. W. Alyea 
Johnson Service Co., Milwaukee 
Wis.; S. D. Browne, Barber-Colman 
Co., Rockford, Ill.; P. B. Gordon 
Wolff and Munier, Inc., New York 
City; W. J. Hajek, Fulton Sylphon 
Co., Knoxville, Tenn.; A. J. Keating 
Powers Regulator Co., Chicago, I! 
Dr. Waldo Kliever, Minneapolis- 
Honeywell Regulator Co., Minneap- 
olis, Minn.; H. T. Kucera, Auto- 
matic Devices Co., Chicago, Il 
E. J. Ritchie, Sarco Co., New York 
City; N. D. Skinner, Hoffman Spe- 
cialty Co., Inc., Indianapolis, Ind 
and J. K. M. Pryke, Slocum and 
Fuller, New York City. 


Physiological aspects of the prob- 
lem will be considered by yet 3 
fourth element, the membership 0! 
which is to be announced. 


S. C. STEIN APPOINTED 
RESEARCH ENGINEER 

According to a recent announce- 
ment, S. C. Stein has joined the 
Viking Air Conditioning Corp 
Cleveland, Ohio, research staff as : 
research engineer. 


A graduate of New York Univer- 
sity with a B. S. degree in mechani- 
cal engineering, Mr. Stein received 
his M. S. degree from the University 
of Illinois, where his principa! ac- 
tivities centered around the devel- 
opment of the furnace blower re- 
search project. Mr. Stein joined the 
ASHVE in 1947, and is a student 
member of the ASME. 
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ar.anta—October 3, 1947. Sub- 

ject: Psychology. Speaker: F. C. 
McIntosh, branch manager, John- 
son Service Co., Pittsburgh, Pa. 
Members enjoyed Mr. McIntosh’s 
interesting and informative talk 
and the discussion period which 
followed. Attendance 33. 












ConNEcTICUT—September 26, 1947. 
Subject: Inspection Trip of Wind 
Tunnel, Pratt & Whitney Division, 
United Aircraft, East Hartford, 
Conn. In connection with the in- 
spection of the wind tunnel, Henry 
Hoadley, research engineer of the 
Pratt & Whitney Division, presented 
some interesting information in re- 
gard to work carried on by his de- 
partment, particularly in regard 
to the designing of the wind tunnel. 
Other Features: The chairman of 
the meetings committee, C. L. 
L'Hommedieu, gave a report on the 
programs planned for future meet- 
ings and E. R. Clement, acting for 
the membership committee, intro- 
duced new members. President Os- 
borne announced that the 54th 
Annual Meeting of the ASHVE 
would be held in New York, N. Y., 
Feb. 1-5, 1948. S. R. Osborne, P. D. 
Bemis, and Winfield Roeder were 
appointed to serve on the Reception 
Committee in accordance with an 
invitation from the New York 
Chapter, which is making the ar- 
rangements for the Annual Meet- 
ing. Attendance 61. Attendance 
ratio 0.32. 





































De.tta—October 14, 1947. Subject: 
Experiences in a Wind Tunnel. 
Speaker: James Adair, owner, 
James S. Adair, New Orleans, La. 
A discussion period followed Mr. 
Adair’s stimulating talk. Other 











*Note: The attendance ratios shown rep- 
resent the membership attendance divided 
by the chapter membership. These ratios 






variot _ 
deciding on subjects for ‘augur meetings. 


Summary of Local 
Chapter Meetings* 


Heating, Piping & Air Conditioning, December 1947 


Features: A motion picture entitled 
Louisiana was shown and enjoyed. 
John Burke was elected delegate to 
the Society’s Annual Meeting, with 
L. R. Maxwell serving as alternate. 
A discussion on the Annual Meeting 
was held and it was decided that a 
questionnaire be sent to all mem- 
bers in regard to holding a future 
society meeting in New Orleans. 
Attendance 36. 


Detta—September 9, 1947. Sub- 
ject: Film, The Making and Shap- 
ing of Steel. Members greatly en- 
joyed films describing the manu- 
facture of steel, which were shown 
by Fritz Kresnecht. Other Features: 
Chairmen of the different commit- 
tees were introduced and Walter 
Cook spoke on the necessity of 
checking into building code condi- 
tions. Ralph Rothrock extended an 
invitation to all chapter members 
to attend a stag party to be held at 
his residence and mention was 
made of a boat ride to be held at 
the end of September. Attendance 
33. 


GoLpen GaTe— October 2, 1947. 
Subject: Industrial Dust Control. 
Speaker: R. H. Walpole, American 
Air Filter Co. In his excellent talk, 
Mr. Walpole defined dust, and dis- 
cussed methods for its control. 
After emphasizing the importance 
of proper hood design, he showed 
slides indicating severa) varieties of 
hooding. He also mentioned the 
California State laws affecting dust 
control, and discussed wet and dry 
collectors, and selection of equip- 
ment. A lively discussion period 
followed. Other Features: New 
amendments to the Chapter’s con- 
stitution and by-laws were passed, 
and the Pacific Chemical Exposition 
was announced. Attendance 40. 


Intrnois—October 13, 1947. Sub- 
ject: Industrial Panel 





Heating. 
















Speaker: H. A. Lockhart, chief engi- 
neer, Bell & Gossett Co., Morton 
Grove, Ill. Mr. Lockhart thoroughly 
covered the applications of floor or 
ceiling panels and the advantages 
of each. He also covered the appli- 
cation of copper and ferrous tubing 
and discussed control methods. He 
stated that an installation of a radi- 
ant heating system has resulted, ac- 
cording to his experience, in a re- 


duction in absenteeism and im- 
proved attitude of workmen. At- 
tendance 156. Attendance Ratio 
0.41 


Inp1Iana—September 26, 1947. Sub- 
ject: Panel Heating. Speaker: Prof. 
W. T. Miller, Purdue University, La- 
fayette, Ind. Professor Miller 
stressed the fact that every panel 
heating installation should be care- 
fully engineered, since a poorly en- 
gineered panel heating job might 
work, but many would not prove 
satisfactory. A discussion period 
followed Professor Miller's interest- 
ing talk. Other Features: President 
Cotton announced the election of C 
R. Ammerman to Life Membership 
in the Society and introduced the 
other Life Members, S. E. Fenster- 
maker, Sr., and J. G. Hayes, who 
were present. Attendance 78. 


Iowa—October 14, 1947. Subject 
Panel Discussion on Combustion. 
Moderator: C. H. McGuinness 
Speakers: Perry LaRue, director, 
buildings and grounds department, 
Independent School District; P. C. 
DeHaan, gas division, Iowa Power 
and Light Co.; W. W. Stuart, owner, 
Stuart Supply Co., and Roger Booth, 
chief engineer, Lennox Furnace Co. 
Mr. LaRue spoke on combustion of 
coal with emphasis on requirements 
in fire box design to properly handle 
Iowa or other low Btu coal. Mr. De- 
Haan gave combustion requirements 
for the burning of natural gas with 
the emphasis on proper control and 
throttling of fuel and air supply. A 
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talk on combustion requirements for 
fuel oil was given by Mr. Stuart. 
Mr. Booth reported on a mercury 
vapor heating system as developed 
by Dr. Lucas. Other Features: The 
membership committee was ap- 
pointed by Pres. C. A. Wheeler, and 
chapter delegates for the 1947-48 
season were elected as follows: C. A. 
Wheeler, delegate and D. C. Murphy 
alternate. Attendance 25. 


Kansas Crry—October 6, 1947. 
Subject: Reverse Cycle Refrigera- 
tion. Speaker: Carl F. Boester, hous- 
ing research executive, Purdue Re- 
search Foundation, Purdue Univer- 
sity, Lafayette, Ind. Mr. Boester 
spoke on reverse cycle refrigeration 
especially as applied to small 
homes, and also mentioned some as- 
pects of radiant heating. Slides 
were used by the speaker to illus- 
trate the installation made in an all 
aluminum test house at Purdue Uni- 
versity. An active discussion period 
followed, from which it was appar- 
ent that everyone enjoyed Mr. 
Boester’s presentation. Other fea- 
tures: The treasurer’s report was 
given by Kenneth Stevens, and 
Leon Mart reported on his trip to 
the summer meeting at Coronado, 
Calif. Attendance 77. 


MASSACHUSETTS—October 27, 1947. 
Subject Radiant Heating. Speaker: 
R. G. Vanderweil, associate, Slocum 
and Fuller, New York, N. Y. Mr. 
Vanderweil’s interesting and in- 
formative presentation was enjoyed 
by members. Attendance 79. At- 
tendance ratio 0.95. 


MempuHis—September 15, 1947. 
Subject: Uses of the Psychrometric 
Chart. Speaker: W. E. Thorpe, me- 
chanical engineer, Hanker & Heyer, 
architects. Mr. Thorpe discussed the 
Carrier and Hill charts and their 
application to heating and cooling 
calculations. The second in a series 
of talks given by a member of the 
Memphis Chapter, Mr. Thorpe’s talk 
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proved of interest to his andience. 
Other Features: A letter from the 
Secretary of the Society concerning 
the By-Laws was read and a motion 
was carried that E. E. Scott be elect- 
ed delegate to the Annual Meeting 
in February. Attendance 22. At- 
tendance ratio 0.55. 


MicHIGANn—October 13, 1947. Sub- 
ject: Radiant Heating, Cooling, and 
Snow Melting Applications. Speak- 
er: T. Napier Adlam, technical di- 
rector, Sarco Controls, Inc., New 
York, N. Y. Adlam started his in- 
teresting talk with a survey of early 
installations of radiant heat with 
which he had been connected in 
England and continued with a dis- 
cussion of later, more modern jobs 
and practices in this country. A 
lively discussion period followed. 
Other Features: The reports of the 
various committees were heard and 
F. R. Bishop, past president, report- 
ed on the Chapter Relations Com- 
mittee meeting held during the 
Semi-Annual Meeting, Coronado, 
Calif. Attendance 155. 


Minnesota—October 6, 1947. Sub- 
ject: Engineering Approach to 
Panel Cooling. Speaker: C. S. 
Leopold, consulting engineer, Phila- 
delphia, Pa. Mr. Leopold ably pre- 
sented several new phases and prob- 
lems of panel cooling. A lively dis- 
cussion period followed. Other Fea- 
tures: Pres. L. C. Gross extended a 
cordial welcome to guests, among 
whom were 25 members of the Twin 
City Society of the ASRE. Members 
and guests enjoyed an interesting 
sound film which was presented by 
the entertainment committee. At- 
tendance 142. 


NEeBRASKA—October 14, 1947. Sub- 
ject: Panel Heating for Homes. 
Speaker: Carl F. Boester, housing 
research executive, Purdue Research 
Foundation, Purdue University, La- 
fayette, Ind. Mr. Boester in addition 
to panel heating, also spoke briefly 
on the heat pump. Pictures of pip- 
ing arrangements in the ground to 
remove the heat were shown. Vari- 
ous questions on initial costs, oper- 


ating expense, etc., were as! eq py 
the members. Other Fe. :ure 
President Simmonds ann. nce 
that a nominating committee wou), 
be elected at the next meetin — 4). 
tendance 40. 


New York—October 20, 194° Syp. 
ject: When and How to Sele t the 
Axial Flow Fan. Speaker: W p 
Heath, assistant chief enginee: By. 
falo Forge Co., Buffalo, N. Y. yy, 
Heath referred to the history of the 
axial flow fan, described the char. 
acteristics of this type of fan. ang 
compared its advantages and dis. 
advantages. A series of slides was 
used to demonstrate the design 
characteristics of fans and to shoy 
standard equipment and applica. 
tions in industry. Following the pre- 
sentation, Mr. Heath answered ques- 
tions on axial and centrifugal fap 
performance and application, after 
which he was given a rising vote o/ 
thanks. Other Features: A Society 
member from India, B. B. Ghosh 
spoke briefly on the food preserva- 
tion plans of the Government of 
India, of which he is deputy direc- 
tor of engineering. C. S. Koehler 
membership committee chairman 
gave a brief report of plans for in- 
creasing membership. W. E. Heibel 
chairman of the Committee on Ar- 
rangements for the Society’s 54th 
Annual Meeting to be held in New 
York, February 1-5, 1948, reported 
on preparations that are being 
made for the meeting. Attendance 
125. Attendance ratio 0.60. 


NortH Texas—October 19, 1947 
Subject: Films and Talk on the 
Steam Power Industry. Speaker 
David C. Pfeiffer, professor of me- 
chanical engineering, Southern 
Methodist University, Dallas, Tex 
The first film shown was There is 
an Engineering Reason, courtesy 0! 
Yarnall-Waring Co., which ex- 
plained the use and application o! 
various steam specialties, valves. 
traps and temperature controllers 
The second film entitled Steam 
Power for Our Sea Power, produced 
by the Babcock & Wilcox Co., illus- 
trated the various types of boilers as 
manufactured for our Navy and the 
unique methods employed in manu- 
facturing and assembling hig) 
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ure steam power plants as used 
in our naval vessels. Mr. Pfeiffer de- 
jivered @ brief address on the steam 
power industry as a whole and re- 
jated the great strides made over 
the period of the last twenty years, 
ghich he attributed to this coun- 
try's prominence in the metallur- 
gical field, the development of new 
materials, and the use of engineer- 
ing forethought in design practices. 
Other Features: A discussion was 
held on the 54th Annual Meeting 
and the possibility of holding some 
future Annual Meeting in Dallas, 
Tex. Attendance 56. 






















NorTHERN OnI0—October 13, 1947. 
Subject: The Natural Gas Situation 
in the United States. Speaker: Carl 
Emmerling, sales manager, East 
Ohio Gas Co. Mr. Emmerling point- 
ed out that while the rate of dis- 
covery of gas fields is approximately 
2% times the rate of its use, there 
is a shortage of gas due to inade- 
quate transportation facilities be- 
tween the gas fields and the con- 
sumer areas. The increased demand 
for gas, due to its stable cost in 
comparison with the rising cost of 
other fuels, has resulted in a ban by 
various public utilities commissions 
and a number of utilities them- 
selves on further installations of gas 
burning apparatus for heating. At 
the conclusion of Mr. Emmerling’s 
interesting talk, a color movie was 
shown of the construction of a gas 
line from vorpus Christi to West 
Virginia, which was built in one 
year during the war. Other Fea- 
tures: A brief coffee talk covering 
some of the paradoxical situations 
which our government has faced in 
fitting a foreign policy to its domes- 
tic policy was given by Robert 
Dearth, of the Council on World Af- 
fairs. Several committee reports 
were given and D. L. Taze, a mem- 
ber of the Program Coordinating 
Committee of the Cleveland Tech- 
nical Societies Council, reported on 
a general meeting of the Council on 
City Planning. J. E. Wilhelm re- 
ported on the progress of the new 
city code as it affects the installa- 
tion of heating, ventilating air con- 
ditioning and refrigeration systems. 
Messrs. Tasker and Moore, in re- 
porting on the fund to reduce the 
mortgage on the Research Labora- 
tory, stated that the Northern Ohio 

















































Chapter has exceeded its quota by 
better than 100 percent. 


Ontar1o—October 6, 1947. Sub- 
ject: Selection of Insulation and Its 
Application. Speaker: G. D. Lortz, 
Philip Carey Mfg. Co., Cincinnati, 
Ohio. Members and their guests 
greatly enjoyed Mr. Lortz’s informa- 
tive talk. Other Features: An invi- 
tation was extended to members to 
attend an Affiliated Engineering So- 
cieties of Ontario dance, to be held 
in November. Attendance 79. At- 
tendance ratio 0.45. 


OrEcon—October 9, 1947. Subject: 
The Heat Pump. Speaker: R. C. 
Chewning, treasurer, Oregon Chap- 
ter. Mr. Chewning’s talk covered the 
heat pump and other mechanical 
features installed in the new Equi- 
table Office Building, Portland, Ore. 
Other Features: After the members 
of the nominating committee were 
elected, Mr. Chewning, as treasurer, 
reported on the collection of dues. 
A report on types of member iden- 
tification badges available was giv- 
en by W. R. Norte and a discussion 
was held on orders for ASHVE pins. 
A suggestion was made and ap- 
proved that a joint meetiiig be held 
with the Pacific Northwest Chapter. 
A vote of confidence was extended 
by the chapter to Walter Hawthorn, 
who had been delegated by the city 
of Portland to draw up a new warm 
air heating code. Attendance 144. 
Attendance ratio 0.6. 


PHILADELPHIA—October 9, 1947. 
Subject: Engineered Air Distribu- 
tion. Speaker: V. M. Lathers, Bar- 
ber-Colman Co., Rockford, Ill. At the 
close of Mr. Lathers’ informative 
talk, a discussion period was held. 
Other Features: Both H. L. Roberts, 
and Lee Nusbaum, who were elected 
to Life Membership, gave short 
talks, reminiscent of the founding 
of the Chapter in 1915-16. The 
treasurer’s report was read and ap- 
proved. Attendance 131. 


PittsspurGH—October 13, 1947. 
Seeing Ourselves as Others See Us. 
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Speaker: A. W. Leonard, president, 
Leonard Personnel Services. Mr. 
Leonard, in the course of his work, 
has interviewed hundreds of men of 
all types every month. He stated 
that there are 28 different personal 
traits, and discussed the different 
traits which a man looking for a 
position should watch. Mr. Leon- 
ard’s informative topic was enjoyed 
by members. Other Features: B. B. 
Reilly reported on Chapter finances, 
and T. F. Rockwell spoke on the 
Guide Publication Committee, with 
reference to work that must be done 
on the air conditioning section of 
Tue Guipe. Attendance 55. Attend- 
ance ratio 0.54. 


Rocky Mountarn—October 8, 
1947. Subject: Reverse Cycle Re- 
frigeration and Panel Heating in 
Small Residences. Speaker: Carl F. 
Boester, housing research executive, 
Purdue Research Foundation, Pur- 
due University, Lafayette, Ind 
Members enjoyed Mr. Boester’s in- 
formative talk. Other Features: 
Pres. J. F. Mohan announced that 
the next meeting would be a social 
meeting to which the ladies would 
be invited. Appointments to the 
various committees were announced 
and members from the previous sea- 
son's Code and Legislative Commit- 
tees were asked to continue the 
work which they had started. At- 
tendance 38. 


Str. Lours—October 15, 1947. Sub- 
ject: Processing and Storage Plants 
for Frozen Foods. Speaker: J. H. 
Carter, president, St. Louis Chapter 
and partner, Bodine & Carter, Web- 
ster Groves, Mo. Mr. Carter covered 
the development of frozen food 
lockers in Illinois. He discussed the 
financing of the lockers and the de- 
sign, construction, comparative and 
operating costs of buildings. Mr. 
Carter enlarged on the design of 
buildings, by passing a blue print 
copy of a typical plant to members, 
showing the importance of the vari- 
ous processing areas. He also men- 
tioned the advantages and disad- 
vantages of ammonia and “Freon” 
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refrigerants. An enthusiastic ques- 
tion and answer period followed and 
a rising vote of appreciation was 
accorded to Mr. Carter. Other Fea- 
tures: Committee reports were 
heard and it was announced that 
the next meeting would be a joint 
meeting with the Engineer’s Club 
and the ASRE. Attendance 51. 


Soutu Texas—September 19, 1947. 
Subject: Air Conditioning Prob- 
lems. Speaker: Robert Salinger, 
chief engineer, R. F. Taylor, consult- 
ing engineer, Houston, Tex. Mr. 
Salinger discussed air conditioning 
problems under three classifica- 
tions; engineering design, manufac- 
turer’s equipment ratings and abil- 
ity to meet ratings, and installation 
from the standpoint of workmen’s 
ability to execute designs of sys- 
tems. Many of the members took 
part in the active discussion period 
which followed Mr. Salinger’s ex- 
cellent talk. Other Features: Com- 
mittee reports were given, after 
which Pres: D. M. Mills announced 
that L. L. Ladewig was chosen alter- 
nate and C. C. Quin delegate, to the 
54th Annual Meeting, New York, 
N.Y., February, 1948. G. H. Jackson, 
President of the Texas A. and M. 
College Student Branch, reported on 
the activities of the student branch. 
Attendance 95. 


Sout Texas—September 8, 1947. 
A special meeting was called by 
Pres. D. M. Mills at which the dele- 
gate and alternate to the forthcom- 
ing Annual Meeting were chosen. 
Notification of those selected to act 
as delegate and alternate was sent 
to the National Society headquar- 
ters, and an additional contribution 
to the fund to reduce the Research 
Laboratory mortgage was also sent. 
A speaker for the next chapter 
meeting was chosen and committee 
activities were discussed. Attend- 
ance 9. 


South Texas—August 22, 1947. 
Social Meeting and Get-Together. 
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Coach Cecil Grigg of Rice Institute 
gave a short talk on the sports ac- 
tivities of the college and also gave 
the narration for an eight reel 
movie film which was shown. All 
regular business was dispensed with. 
Attendance 30. 


SouTHWEsT Texas—October 21, 
1947. Subject: Water Treatment. 
Speaker: C. E. Beauchamp, Me::0- 
politan Refining Co., Inc., New York. 
Mr. Beauchamp discussed water 
treatment from the standpoint of 
cooling towers and evaporative con- 
densers in general. Problems of a 
general nature were covered in the 
discussion period which followed 
Mr. Beauchamp’s excellent talk. 
Attendance 31. 


SOUTHWEST Texas—May 20, 1947. 
Subject: Demonstration and Lec- 
ture on Submerged Combustion. 
Speaker: Prof. K. A. Kobe, Univer- 
sity of Texas, Austin, Tex. Professor 
Kobe presented the uses, values and 
limitations of submerged combus- 
tion. In explaining his subject Pro- 
fessor Kobe used a laboratory ap- 
paratus consisting of a large glass 
jar containing approximately ten 
gallons of clear water, a compres- 
sor set to compress both natural gas 
and air, and a special burner ex- 
perimentally produced by Professor 
Kobe for under water burning of the 
air-gas mixture. The meeting was 
thrown open to discussion and sev- 
eral of the members tried their skill 
at using the demonstration appara- 
tus to maintain combustion under 
water. Attendance 33. 


SOUTHWEST Texas—April 17, 1947. 
Subject: Radiant Panel Heating 
and Solar Heating. Speaker: Prof. 
F. W. Hutchinson, Purdue Univer- 
sity, Lafayette, Ind. Professor 
Hutchinson’s interesting talk was 
illustrated with slides. Many mem- 
bers took part in the discussion pe- 
riod which followed. Attendance 31. 


e 
WESTERN MIcHIGAN—September 2, 


1947. Subject: General Business 
Meeting. President Frank Harbin 


presented for approval his a Doint. 
ments for the various com: itte, 
Secretary DeRoo was instru eq to 
have a 1947-48 roster printec isting 
the members of the chapte cop. 
tributor guests, committee a, pojn;. 
ments and place of meeting: Fa:) 
member is to receive a copy b ~ maj 
A motion was approved to p: - 

identification badges for m mbe, 
and visitors. Arrangement. wer, 
made for the filing of the di ‘tere; 
chapter records, and a sug: estioy 
was made that joint meeting. wit) 
other societies be held occasionally 


WIscoNsIN—October 20, 1947 
Subject: Aluminum Ducts. Speak. 
er: Joseph Wilder, executive secre. 
tary, Sheet Metal Contractors Na- 
tional Association. Mr. Wilder 
discussed the subject of aluminum 
ducts from the engineer’s point of 
view. Such items as the prope 
gages, types of aluminum, joints 
and hangers which should be used, 
and the use of some machinery in 
fabricating aluminum ducts wer 
covered in detail. Some of the 
problems of corrosion were also dis- 
cussed, along with the work which 
the aluminum companies are doing 
to assist contractors in doing a good 
job with aluminum. A lively dis- 
cussion period followed and a rising 
vote of thanks was accorded the 
speaker. Other Features: The sec- 
retary announced that the direc- 
tory listing members of the chapter 
would be available soon. A. H 
Krenz advised that many students 
from nearby colleges were seeking 
positions and asked members with 
technical positions available to con- 
tact him. Attendance 57. 


Student Branch 


Texas A. & M.—Subject: Histor) 
of the ASHVE and Air Conditioning 
Speaker: J. S. Hopper, assistant & 
the dean of engineering, A. M. Col- 
lege of Texas. After speaking abou' 
the history of the society and of ai 
conditioning, Mr. Hopper made rec- 
ommendations for the promotion 
and advancement of the Texas 
A. & M. Student Branch. W. E. Long 
also made some comments on the 
benefits and operations of the stu- 
dent branch. Other Features. W. = 
Long, J. S. Hopper and W. E. Rohra- 
bacher were elected to the board 0! 
governors. Attendance 25. 
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Candidates for 
Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 
cants and their references shall be printed in the next issue of the Journat of the Society or sent to the members in other 
approved manner as ordered by the Council. When the replies are received from references, the Candidate’s application 





shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 
When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
month 84 applications for membership have been received and the names of these men and their sponsors are pub- 


lished in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 
Council, urge members to assume their share of responsibility of receiving these candidates into membership by advising 
the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it 


is the duty of every member to promote. 


Unless objection is made by some member by December 20, 1947, these candidates will be balloted upon by the Council. 
Those elected to membership will be notified by the Secretary immediately after election. 


AveusterreR, Raymonp J., Vice-Pres., Ambrose-Augusterfer 


Corp. Proposers: F. H. Buzzard, M. E. Barnard. Seconpers: 
R. H. Ackerman, E. H. Dafter. 


Baxer, Joun T., Engr., Magney, Tusler & Setter. Proposers: L. 
C. Gross, A. B. Algren. Seconvers: J. E. Haines, J. S. Locke. 

Barwarp, Witt1aAM B., Student, Purdue University. Proposrrs: 
W. T. Miller, C. F. Warner. Seconvers: H. Clark*, H. G. 
Venemann*. 

Bios, Cartos, Sociedad Industrial Electer. Proposers: H. H. 
Koster, J. W. Booker. Seconpers: J. J. Jacobs, Jr.*, L. Q. H. 
Chin*. 

Boxman, THomas P., Engr., Westinghouse Elec. Corp. Pro- 
posers: F. C. McIntosh, H. H. Thayer. Seconpers: H. A. 
dO. Saurbrey*, N. A. Christiano*. 

Bou, Hanoy W., Student, David Ranken Jr. School of Mech. 
Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. Seconp- 
ers: W. A. Russell, E. Clucas. 

Borrorr, James D., Student, Purdue University. Proposers: 
C. F. Warner, W. T. Miller. Seconners: G. A. Hawkins*, Y. 
S. Touloukian. 

Brown, Cuinton H., Sales Engr., Desco Corp. Proposers: H. E. 
Grossman, C. J. Lubking. Seconpers: A. H. Koch, F. H. 
Buzzard. 


Campsett, Rocer P., Branch Mgr., E. K. Campbell Co. (Ad- 
vancement) Proposers: E. K. Campbell, D. M. Allen. Sec- 
onpers: Ray Mason, Kirk Campbell. 

Carnanan, Jonn H., Chief Mech. Engr., Coston and Frankfurt. 
Prorosers: W. W. Frankfurt, E. W. Gray. Seconpers: R. G. 
Dolan, C. J. Maupin*. 

Coutts, Desmonp M., Bldg. Serv. Engr., Stone & Webster Engi- 
neering Corp. Proprosers: E. R. Blair, H. S. Cole. Seconpers: 
D. W. Blair, J. W. Brinton. 

Coutins, Jerome, Student, Purdue University. Proposers: W. 
T. Miller, Y. S. Touloukian. Seconpers: H. G. Venemann*, 
A. N. Spalding*. 

Connors, Francis E., Student, David Ranken Jr. School of 
Mech. Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. 
Seconpers: W. A. Russell, E. Clucas. 

Cox, Rosert G., Mech. Engr., R. K. Werner, Cons. Engr. Pro- 
posers: R. G. Lyford, M. A. Benson. Seconpers: R. A. 
Grimmer, C. R. Gardner. ” 

Crocker, Cuartes G., Engr., United Gas Corp. Proposers: A. 
$ Workman, C. A. McKinney. Seconpers: D. M. Mills, W. 
. Way. 


Dias, Wittzam B., Owens-Corning Fiberglas Corp. Proposers: 
- E. Heibel, W. L. Fleisher. Seconvers: J. H. Waggoner, 
. D. Fife. 
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Dutt, Witu1aM M., Htg. Engr., The Detroit Edison Co. Pro- 
posers: G. D. Winans, G. H. Tuttle. Seconpers: E. E. Dubry, 
C. F. Donohoe. 


Em, ABDALLAH Kamet, Graduate Student, Michigan State Col- 
lege. Proposers: L. G. Miller, C. H. Pesterfield. Seconvers: 
D. J. Renwick*, J. T. Anderson. 


FLANIGAN, W1L.IAM P., Vice Pres., Lloyd E. Mitchell, Inc. Pro- 
posers: E. L. Crosby, H. D. Glaser. Seconpers: E. H. Taze, 
E. R. Queer. 


GaciiarpI, Frank A., Graduate Student & Instructor, Univer- 
sity of Florida. Proposers: N. C. Ebaugh*, S. P. Goethe. 
Seconvers: J. T. Leggect*, W. J. McKinney. 

Gtaser, Harry D., Engr. & Secy., Henry Adam;, Inc. (Advance- 
ment) Proposers: E. L. Crosby, E. H. Taze. Seconpers: P. 
J. Vincent, R. L. Leilich. 

Gorn, Cart A., Mech. Engr., Corps. of Engineers. Proposers 
V. Simmonds, O. J. Smith. Seconvers: C. A. Carter, B. G 
Peterson. 

Gowpy, Auten C., Mgr. & Engr., The Huffman-Wolfe Co. Pro- 
posers: L. Sudderth, Jr.. W. J. McKinney. Seconpers: W 
W. Carder, H. K. McCain. 

Grecory, Rosert C., .Jr., Prov. Engr., Rayon Consultants, Inc 
Proposers: W. R. Norman*, H. C. Reh. Seconpers: G. A 
Prochazka, Jr *, J. J. Fetscher. 


Henprix, Witu1AM T., Member of firm, Wolf & Hahn. Pro- 
posers: I. F. LeGrand, W. A. Bornemann. Seconpers: M 
E. Barnard, L. M. Church. 

Horne, Enwin C., Mfrs. Repr., H. Marcus Co. Proposers: J. L 
McCann, H. E. Park. Seconpers: L. S. Walker, R. J. Doherty 

Huesscuer, Ricnarp G., Research Engr... ASHVE Research 
Laboratory. Proposers: Cyril Tasker, G. V. Parmelee. Serc- 
onvers: C. M. Humphreys, Samuel Ward*. 


James, Rex P., Sales Engr., York Corp. Proposers: E. R. Sitton, 
H. W. Broadwell. Seconpers: R. S. Sandifer, E. H. McLane. 

James, Ricuarp G., Student, Purdue University. Proposers: 
W. T. Miller, F. W. Hutchinson. Seconpers: A. C. Menke, 
H. G. Venemann*. 

Jamieson, JOHN R., Jr., Student, University of Minnesota. Pro- 
posers: A. B. Algren, R. C. Jordan. Seconpers: C. E 
Gausman, William Sturm. 

Junc, Howarp G., The Zack Co. Proposers: H. J. Zack, W. A. 
Kuechenberg. Seconpers: M. J. Bamond, G. W. Bornquist. 


Kane, MarsnHatt E., Student, David Ranken Jr. School of Mech. 
Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. Sec- 
onpers: W. A. Russell, E. Clucas. 





*Non-Member 
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KaurMan, ARNOLD M., Sales Engr., Harry H. Marcus Co. Pro- 
posers: J. L. McCann, H. E. Park. Seconpers: L. S. Walker, 
R. J. Doherty. 

Knecut, Anprew W., Asst. Chief Engr., Walter Kidde Con- 
structors, Inc. Proposers: F. D. Lawrence, R. I. Stinard. 
Seconvers: A. F. Hinrichsen, C. W. Hartmann. 


Lapewic, Frep K., Sales Engr., The Trane Co. Proposers: 
Henry Nottberg, Jr., R. F. How. Seconpers: Gustav Nottberg, 
Louis Izard. 

Lee, Marvin N. T., Student, University of Minnesota. Pro- 
posers: A. B. Algren, R. C. Jordan. Seconpers: C. E. 
Gausman, William Sturm. 

Lrrwack, Herman E., Anderson & Litwack. Proposers: H. E. 
Anderson, M. J. Bamond. Seconpers: A. H. Blaker, G. W. 
Bornquist. 

LoseMANn, Joun L., Student, David Ranken Jr. School of Mech. 
Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. Sec- 
onpvers: W. A. Russell, E. Clucas. 


McKenzie, Himton E., Field Service Engr., A. M. Byers Co. 
Proposers: J. A. Cain, C. Z. Adams. Seconpers: M. F. 
DuChateau, P. L. Guest, Jr. 

Maruis, Lutruer N., L. N. Mathis Htg. & Air Cond. Co. Pro- 
posers: R. W. Barnes, F. C. Benham. Seconpers: R. W. 
Kotzebue, A. J. Rummel. 

Montcomery, Foster W., J. A. Walsh & Co. Proposers: C. L. 
Boehler, J. A. Walsh. Seconpers: C. W. Ellis, W. C. Laughlin. 

Montcomery, Tuomas F., Student, Purdue University. Pro- 
posers: W. T. Miller, C. F. Warner. Seconpers: H. G. 
Venemann*, A. N. Spalding*. 


Nasu, Bruce T., Engr., Dick & Kirkman, Inc. Proposers: M. 
F. DuChateau, C. D. Hartsfield. Seconpers: W. D. Graham, 
P. L. Guest 

NELSON, FRANKLIN L., Student, David Ranken Jr. School of 
Mech. Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. 
Seconvers: W. A. Russell, E. T. Clucas. 

Norris, Campen G., Partner, Dill & Norris Sheet Metal & Htg. 
Co. Proposers: B. V. Simons, G. B. Rodenheiser. SEconDERs: 
W. A. Russell, E. Clucas. 

Nuttinc, Rosert E., Supt., Jaden and Dutton-Lainson Mfg. 
Cos. Proposers: H. A. Lainson, Jr., C. B. Bernstrom. Sec- 
onverS: Dr. F. E. Weyer, A. S. Reiff. 


Outviert, Joseru B., Student, University of Detroit. Proposers: 
E. F. Hyde, J. J. Uicker. Seconpers: D. C. Hunt*, L. R. 
Blakeslee*. 

Ossporn, Francis W., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: F. W. McCarthy, E. O. Olson. 
Seconpers: R. S. Stover, D. E. Wells. 

Ownsy, Rosert W., Student, David Ranken Jr. School of Mech. 
Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. Sec- 
onpers: W. A. Russell, E. Clucas. 


Paropi, H., Cons. Engr., Syndicat National de la Construction 
Electrique. Proposers: A. Beaurrienne, A. Nessi*. Seconp- 
ers: A. Desplanches, R. C. Goenaga*. 

Pattiz, Gene B., Engr., General Installation Co. Proposers: 
E. T. Clucas, . Gross. Seconpers: B. V. Simons, W. A. 
Russell. 

PINKHAM, JESSE R., Sales Engr., Delco Appliance Div., General 
Motors Corp. Proposers: C. E. McCallum, A. Z. Price. Sec- 
onpers: L. L. Vaughan, R. B. Rice. 

Postuuma, J., Engr., Air Cond. & Engrg. Co. Ltd. Proposers: 
H. H. Gordon, J. Goodman. Seconpers: A. E. Barker*, F 
H. Kothe*. 

Priest, Cringe R., Student, Purdue University. Proposers: W. 
T. Miller, 0. Witzell*. Seconpers: D. S. Clark*, B. E. Quinn*. 


'Pyrer, Artur A., Estimator, L. E. Snell Plbg. & Htg. Pro- 


posers: K. R. Murhard, W. R. Norte. Seconpers: K. H. 
Hanson, W. A. Simpson. 
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Quick, Leroy P., Student, David Ranken Jr. School o: Me), 
Trades. Proposers: J. T. Lynch, G. B. Rodenheise: ,,. 


onvers: W. A. Russell, E. T. Clucas. ’ 
Repmonp, Georce J., Jr., Engr., Reeves Wiedeman Co Ppp. 
posers: H. C. Smith, D. M. Allen. Seconvers: R. B. [aso, 9 Y 


C. L. McMichael. 

Renscu, Josep R., Sales Engr., Coast Counties Gas . Fi, 
Co. Proposers: K. B. Anderson, J. G. McKinley*. S coyp. 
ers: P. R. Babcock, N. Melnick. 

Rosertson, Stantey F., Engr., Anderson & Rowe. Pro. srg; 
E. F. Dill, J. E. Marshall. Seconpers: P. R. Babeok, 5 
Mickman. 

Rouse, Roscoe K., Sales Engr., R. K. Rouse, Sales Eng: Pxo. 
posers: R. A. Stipp, O. J. Prentice. Seconpers: G. p 
Morgan, J. E. Waldrep. 

Rupserc, Joun A., Ellerbe and Co. Proposers: William Sturm 
T. Shimazaki. Seconpers: C. E. Gausman, J. R. Peterson. 


Sawyer, Howarp C., Owner, Sawyer Heating Co. (Advance. 
ment) Proposers: T. H. Mabley, L. A. Burch. Secononers 
R. L. Deppmann, F. X. Marzolf. 

Scuuttze, Donato P., Sales Engr., Hart & Cooley Mfg. ( 
Proposers: W. C. DeRoo, F. Harbin. Seconpers: 4 
Weyenberg, B. G. Cooper. . 

Scuwirtz, B. A., Sales Repr. The Trane Co. Proposers: T 2 
Johnson, P. R. Duitch. Seconpers: D. E. Wells, L. L. Dauber: 

SuirFLtetre, Donato F., Gen. Mgr., Stoker Sales & Service o/ 
Columbus, Inc. Proposers: T. R. Walker, A. T. English. Ser- 
onvers: R. B. Jackson, H. J. Hofmeister. 

Suoats, C. A., Mech. Engr., Reg. F. Taylor, Cons. Engr. Pro- 
posers: H. De Vines, R. J. Salinger. Seconpers: R. F. Taylor 
Robert Kriechbaum. 

Scuutte, Russert A., Student, David Ranken Jr. Schoo! of 
Mech. Trades. Proposers: J. T. Lynch, G. B. Rodenheiser 
Seconvers: W. A. Russell, E. Clucas. 

Suu, Dean E., Jr., Mech. Engr., Hajoca Corp. Proposers: R 
W. Cromie, A. E. Kriebel. Seconpers: S. M. Stroh, H. K 






King. 

SOMMERFIELD, SuMNeER S., Mech. Engr., Kroeschell Engrg. Co 
(Advancement) Proposers: O. W. Armspach, P. J. Marschal! 
Seconpers: J. J. Philippi, J. K. Grubbs. 

Stoner, Dean W., Kewanee Boiler Corp. Proposers: R. B 
Mason, D. M. Allen. Seconpers: H. A. Atwater, E. A. Weiss 

Sryren, Nits O. H., Owner, Ventilationstekniska Bryan, AB. 
Stockholm, Sweden. Proposers: Hadar B. Gille, Axe! Rosell 
Seconpers: Harald Elwin, Karl Eklund. 

Swanson, Arven E., Engr., American Wheelabrator Equipment 
Corp. Proposrers: M. I. Dorfan, J. A. Nichols. Seconpers 
L. C. Gross, William Sturm. 


Upnam, Russet W., Application Engr., General Htg. & Cool- 
ing Co. Proposers: C. W. Schumacher, D. M. Allen. Serc- 
onvers: A. J. Edge, Henry Gould. 


Wasson, Georce F., Mgr., Industrial Div., Sta-Rite Products, 
Inc. Proposers: R. H. Nelson, H. J. Holuba. Seconpers: C 
W. Kimble, E. H. Beling. 

Warr, Joun N., Engr., Watt Plbg., Air Cond. & Elec. Co. Pro- 
posers: H. W. Meinholtz, Edwin Jones. Seconpers: A. D 
Holmes, E. F. Dawson. 

Werp.e, Bensamin E., Precipitron Sales Engr., Westinghouse 
Elec. Corp. Proposers: W. J. Oonk, W. D. Thompson. Sec- 
onpers: A. R. Niemoeller, G. B. Rodenheiser. 

Werwatn, Kart O., Vice Pres., Milwaukee School of Engineer- 
ing. Proposers: J. R. Vernon, B. A. Johnson. SEconpers 
E. W. Gifford, J. R. Ackerman. 

Wuire, Puivie H., Engr., Bidg. Serv. Div., Stone & Webster 
Engrg. Corp. Proposers: E. L. Blair, H. S. Cole. Seconoens: 
D. W. Blair, Morris Brown. 

, Frepertck W., R. E. Kramig Co., Inc. Proposers: 2 
E. Kramig, Jr., M. E. Mathewson. Seconpers: O. W. Motz, 
K. B. Little. 

Wrvcuester, Paut D., Exp. Engr., Hart & Cooley Mfg. Co. Pro- 
posers: W. C. DeRoo, Frank Harbin, Jr. Seconpers: Henry 
Weyenberg, B. G. Cooper. 

Wrrre, Georce C., Jr., Student, Purdue University. — 
W. T. Miller, C. F. Warner. Seconpers: Y. Touloukian, A 
C. Menke. 
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Yor, CHARLES, Engr. Estimator, Shelley Elec. Co. Proposers: 
p. M. Allen, R. F. Bauer. Seconpers: E. E. Ralston, G. D. 
Yeazel. 

york, Joun E., Bldg. Serv. Engr., Stone & Webster Engrg. 
Corp. Proposers: E. L. Blair, J. W. Brinton. Seconpers: D. 
w. Blair, H. S. Cole. 





Pro- 
6 & 


Youncer, Rosert Detoss, Student, Purdue University. 
posers: W. T. Miller, H. Clark*. S&conpers: 
Venemann*, C. F. Warner. 


Candidates Elected 


In the past issues of the Journat of the Society the names of the following men were listed as Candidates for Member- 
ship. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and 
balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Section 8, 


of the By-Laws, the following list of candidates elected: 
t 
Members 


Brown, Coy W., Engr., General Electric Co., Bloomfield, N. J. 
Brunpace, F. Warp, Treas. & Asst. Gen. Mgr., The Brundage 
Co., Kalamazoo, Mich. (Advancement) 


Campsect, Georce W., Engr., Urdahl & Everetts, Washington, 
D.C. (Advancement) 
Carorano, Dominick A., Engr., Behr-Manning Corp.,Troy, N. Y. 


FewwsterIn, Harowip, Mgr., Valley Temperature Control Co., 
Glendale, California. (Advancement) 


Guosx, B. B., Government of India, Calcutta, India. (Advance- 
ment) 


Hussar, Ernest A., Jr., Pres., Atlantic Air Conditioning Corp., 
Miami, Florida. 


Munes, AuBerT, Tech. Dir., Spirax Mfg. Co., Ltd., Cheltenham, 
Glos, England. 

Morset, Frep L., Owner, Fred L. Moesel Assoc., New York 
City, N. Y. 

Montcomery, Cornetius T., Sr., Partner & Engr., Bowman & 
Montgomery Co., Bethlehem, Pa. 


Perens, Hersert H. Instructor, Milwaukee School of Engrg., 
Milwaukee, Wisconsin. (Reinstatement) 

Pumps, Ertc G., Partner, Messrs. E. G. Phillips Son & Nor- 
folk, Nottingham, England. 

Pame, CHARLES F., Mech. Engr., The Austin Co., Oakland, Calif. 


RaMONEDA, Enrique, Owner, Mexico D. F., Mexico. (Advance- 
ment) 
Rapp, Encar A., Dist. Repr., General Electric Co., Dallas, Texas. 


Srarrorp, THomas D., Vice Pres. & Gen. Mgr., Alexander- 
Stafford Corp., Grand Rapids, Mich. (Advancement) 


Weser, Witi1aM A., Mech. Engr., Bell & Eiss, Inc., Minneapolis, 
Minn. (Advancement) 

Wurre, F. R. L., Chief Tech. Officer, The Brightside Foundry & 
Engrg. Co., Ltd., Birmingham, England. 


Associate Members 


Aminorr, Evcens, Mng. Dir., Varme & Sanitetsaktiebolaget, 
Stockholm, Sweden. 


Bauey, A. E. Engr., Frigidaire Sales Corp., Roanoke, Va. 
(Reinstatement) 

Bemexe, R. C., Engr., Fosdick & Hilmer, Cincinnati, Ohio. 

Boue, F. G., Jr., Asst. Gen. Foreman, J. Brodie & Son, Inc., 
Detroit, Mich. 

Brown, Norman L., Field Serv. Engr., A. M. Byers Co., Pitts- 
burgh, Pa. 

Browne, S. D., Engr., Barber-Colman Co., Rockford, Ill. 


Bunn, J. W., Jr., Engr., General Air Conditioning Co., Raleigh, 


N, C. 


Curec, Eugene, Phoenix City, Alabama. 
Couterre, Jonn R., Fitzgibbons Boiler Co., Inc., New York, N. Y. 
(Reinstatement) 
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Conway, F. J., Vice Pres., W. J. Gemeny Co., Chicago, III. 

Coste..o, P. F., Costello Bros. Engrg. Co., Mt. Vernon, N. Y. 

Cutten, Cartes W., Mgr., Peoples National Gas Co., Pitts- 
burgh, Pa. 


Durry, Wm. R., Sales Ex.gr., D. E. McCulley, Omaha, Nebr. 
Dyer, Wo. K., Dist. Mgr., Buffalo Forge Co., Kansas City, Mo. 


Earp, Samuet F., Sales Repr., Preferred Utilities Mfg. Corp., 
New York, N. Y. 


Fretp, Ertunp, Vice Pres., Whitty Co., Inc., Boston, Mass. 


GALLAGHER, JAmes M., Jr., Partner, J. M. Gallagher Co., Nash- 
ville, Tenn. 
Grecorni, Nicno.as A., Engr., R. B. Hayward Co., Chicago, Ill. 


Harrower, WitiiaM C., Dept. Head, Timken Silent Automatic 
Div., Jackson, Mich. (Reinstatement) 

Hecxert, Wo. P., Owner, Heckert Sheet Metal Wks., Kansas 
City, Mo. 

HorrMan, Harry B., Owner, Hoffman & Hoffman Co., Greens- 
boro, N. C. 

Hormann, Erwin A., Engr., Matt Grage, Heating Contractor, 
Chicago, III. 


IncraM, J. D., Retail Sales Mgr., A. F. Coats Lumber Co., 
Tillamook, Ore. 


Jones, Leste R., Sales Engr., Pacific Pumping Co., Portland, 
Ore. 

JuNGELS, JouN W., Mgr., Differential Htg. & Serv. Dept., C. A. 
Dunham Co., Chicago, Il. 


Kaupp, Cuartes W., Engrg. Draftsman, Beman & Candee, 
Buffalo, N. Y. 

Keck, Epwarp T., Jr., Applic. Engr., A. M. Lockett & Co., Ltd., 
Dallas, Texas. 

Keper.inc, Harowp R., Engr., Gilbert Assocs., Inc., Reading, Pa. 


Lams, Jorpan H., Engr., Twin Coach Co., Kent, Ohio. 

Lamoureux, Puiuie J., Sales Engr., E. R. Clement, Inc., Fair- 
field, Conn. 

Lancaster, H. W., Jr., Co-partner, H. W. Lancaster & Sons, 
Memphis, Tenn. 

Larter, Earte A., Supt. Mech. Trades, H. H. Angus & Assocs., 
Toronto, Can. 

Lunp, J. F., Sales Mgr., The Dole Valve Co., Chicago, II. 


Manrvevv, M., Engr., Spencer & Co., Ltd., Madras, India. 

McCiean, Frep C., Pres.-Treas., Fred C. McClean Heating 
Supplies, Inc., Springfield, Mass. 

McIntosx, Jonn W., Salesman, Amer. Rad. & Standard San. 
Corp., Memphis, Tenn. 

Morse, Frepertcx B., Instructor, Purdue University, Lafayette, 
Ind. 

Myers, Joun A., Owner, J. A. Myers Co., Columbus, Ohio. 


Neuman, S. L.,, Sr. Tech. Asst., W. H. Brady & Co., Ltd., Bom- 
bay, India. 


O’ConneELL, Patrick M., Secy.-Treas., The Dell Corp., Morton 
Grove, Ill. (Reinstatement) 

Oxenriper, Marton, Owner, Home Appliance Store, Hillsdale, 
Mich. 
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Parker, Garrett S., Sales Engr., C. A. Dunham Co., Chicago, III. 


Rorree, LAwrence W., Mech. Engr., U.S. Bureau of Reclama- 
tion, Denver, Col. 

Ross, B. W., Sales Engr., So. African General Elec. Co., Cape 
Town, South Africa. 

Ruee, H. H., Sales Repr., The Wm. Powell Co., St. Paul, Minn. 


Satter, THomas J. Jr., Engr., Heating & Air Cond’g. Supply, 
Inc., Reno, Nevada. 

ScuILKen, Donatp R., Indus. Sales Mgr., Alexander-Stafford 
Corp., Grand Rapids, Mich. 

Srmpson, Harry A., Owner, Simpson Engrg. Service, Memphis, 
Tenn. 

Srncer, G. G., Pres., Atlas Industries, Ltd., Montreal, Que., 
Canada. 

Soir, Jay V., Engr., Western Furnaces, Inc., Tacoma, Wash. 

STanexk, Epwarp W., E. J. Stanek, Cleveland, Ohio. 

Swart, Rosert H., Mgr., Michigan Automatic Htg. Equip. Co., 
Grand Rapids, Mich. 

SzyManskI, STANLEY R., Htg., & Air Cond. Supply, Inc., Reno, 
Nevada. 


Twine, Harry J., Eastern Adv. Mgr., Htg. & Vent’g. Magazine, 
New York, N. Y. 


West, Lionet C., Retail Engr., Iron Fireman Mfg. Co. of 
Canada, Ltd., Toronto, Ont., Canada. : 

Wurre, Ratpx A., Owner-Mgr., White Engineering Co., Gra- 
ham, N. C. 

bat Donan S., Sales Engr., Payne Furnace Co., Long Beach, 

Witson, Cuartes H., Engr., Ford Motor-Northville Climate 
Control, Detroit, Mich. 

Witson, Tuomas B., Engrg. Consultant, Owner, Yorkshire, 


oor a Oe eee ee eens 


Junior Members 


Biacxstone, A. L., Jr., Instructor, University of South Ca). 


lina, Columbia, S. C. 


CarpenaL A., Luis G., Cardenal-Lacayo Fiallos Cia. Ltd, 
Managua-D.N., Nicaragua. 

Cox, Roserr M., Florida Hill York Corp., Miami, Flori 

Curtis, Grant B., Jr., Htg. Engr., Crane Co., Atlanta, ( 


Ex Arrar, Anmep Anwer, Engr., Koldair, S.A-E., Pasha, ©ai;, 
Egypt. 


Howarp, Dovetas L., Jr. Engr., Carrier Corp., Atlanta, ©, 
Huntincron, R. Lee, Engr., Ben Huntington & Sons, San _ jeg 
Calif. 


Jacosson, Exxior L., Estimator, A. D. Jacobson Plbg. & Hi =. 
Kansas City, Mo. 


Matey, Dantet P., Jr., Jr. Engr., Martyn Brothers, Inc., |)allas 
Tex. 


NESTERUK, WALTER M., Engr., Pyle-National Co., Chicag.,, |]! 


Sueprorr, Davip L,, Civil Engr., U.S. Bureau of Reclamation 
Denver, Colo. 
Soriru, Donaxp S., Jr. Engr., Natkin & Co., Houston, Texas 


Warp, Davi, Draftsman, The Trane Co. of Canada, Lid 
Toronto, Ont., Canada. 

Witson, Joun F., Asst. Engr., S. S. Frate Jr., Inc., Philade|phia 
Pa. 


Student Members 


BareirHer, Hartan D., Grad. Student, University of IIlinois 
Urbana, IIl. 


Conen, Wirii1AM P., Student, Carnegie Institute of Technology 
Pittsburgh, Pa. 


Hamsuey, Cuartes J., Student, Purdue University, Lafayett 
Indiana. 





England. 


SmirHers, THeopore, Student, Cuyahoga Falls, Ohio. 





W. A. EBERT DIES 
AFTER BRIEF ILLNESS 

After a brief illness, W. A. Ebert, 
owner, Ebert Air Conditioning, San 
Antonio, Tex., died on October 7, 
1947. A member of the Society 
since 1920, Mr. Ebert was active in 
the formation of the Southwest 
Texas Chapter of the ASHVE in 
1946. 

A native of Chattanooga, Tenn., 
Mr. Ebert was born on April 15, 
1885. He attended public schools 
and later took an ICS course in 
heating and ventilating engineer- 
ing. 

After an extensive apprenticeship 
in the heating, ventilating, and al- 
lied industries, Mr. Ebert started his 
own business in 1909 as a contractor 
in Beaumont and Port Arthur, Tex. 
In 1916 he represented the Houston 
branch of the N. O. Nelson Co., in 
the Southwest Texas area. He be- 
came affiliated with A. H. Shafer, 
contractor, San Antonio, Tex., as an 
estimator and engineer in 1918. At 
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this time, he also acted as a manu- 
facturers’ agent, and as a heating 
engineer for several architectural 
firms. He later became a partner in 
the Ebert Air Conditioning firm in 
San Antonio, and at the time of his 
death was sole owner of this firm. 


He is survived by his widow, Mrs. 
Hudson Ebert, to whom the Officers 
and Council of the American So- 
CIETY OF HEATING AND VENTILATING 
ENGINEERS extend their heartfelt 


sympathy. 


WASHINGTON, D. C. 
MEMBER DIES AT 36 


C. W. Jenkins, Washington, D.C., 
a member of the society, and dis- 
trict representative, Taco Heaters 
Inc., died on September 30, 1947. 


Mr. Jenkins was born on May 29, 
1911, in Salisbury, North Carolina. 
He attended Eastern High School 
prior to entering the University of 
Maryland. In 1936 he received his 
degree from Columbia Technical 


Institute, Washington, D.C. His 
first position was as a topographic 
draftsman with the U. S. Depart- 
ment of Commerce. While attend- 
ing Columbia Technical Institute he 
was employed by the Standard Oi 
Co., of New Jersey, as a representa- 
tive. In 1936 he joined the staff o! 
the American Radiator and Stand¢- 
ard Sanitary Corp., where he was 
employed for the next six years as 
an estimator, and in sales and engi- 
neering work. From 1942 until 1% 
he served as senior administrative 
assistant with the U. S. War De 
partment, office of chief of engi- 
neers, construction division. 1 
Washington, D.C. He became 25- 
sociated with Taco Heaters Inc. in 
1944. 


The Officers and Council of the 
AMERICAN SOcIETY OF HEATING AN? 
VENTILATING ENGINEERS join the 
members of the Washington DC 
chapter in extending their si? 
cerest sympathy to his family. 


Heating, Piping & Air Conditioning, December 1! 


Sosa Os se. ome = ss Ar ee le ae ee 


o00F 


SEPP VPSOSS4ZZS22ZESEREKE AS EOVO 


SSsesse¢ee 


Pi 
a — 


SOM 


jo 
Ss 





ir 


Co 


las 


ty 


10n, 


hia 


OLS, 


gy 


tte 


was 


the 


the 
».C 
sin- 





AMERICAN SOCIETY OF HEATI 
AND VENTILATING ENGINEE 


Headquarters: 51 Madison Ave., New York 10, N. Y. (Tel.: MUrray Hill 3-0291) 


Officers 

President « Sn deds Wks pddeepibwls sovsacs spuee Batowin_ M. Woops 

Second Vice President. 000.000.000.000. 000A Stace, J 
yo edvcee's dasdsactcccdssdsesh . Coutins, Jr 
5055464604 dedgsccstutisodivasesss A. V. H 

IC <5 di ccy x cuacenc vec cconcccccoreat Cant H. Fux 

Couneil 

B. M. Woops, Chairma L. Sung, View Chairman 


Ra A W. Brsuop, Cart F. Season HUNGERFORD, 
F. TAYLor. 
» Years: E. G. Carrier, F. W. Hurcurmvson, R. A. SHerman, M. S. 


WUNDERLICH. 
One Year: W. A. Dantetson, E. N. Aurrep J. Orrnen, 
ERnest 


McDonneLL, 
H. R. Rorn, Szexery, L. P. Saunvers, Ex-Officio. 


Council Committees 
M. Woods, Chairman; A. E. Stacey, Jr., G. L. Tuve, 


Erecutive—B. 
J. F. Collins. Jr. (ex-o 
, IF, rman; R. A. Sherman, Ernest Szekely, 


J. F. es (<-Ree). 
Meetings—G. L. Tuve, nm; E. G. Carrier, Leo H ‘ord. 
Membership—M. W. Bishop, Chairman; F. W. Hu R. Roth 
S. Wunderlich, Chairman; C er W. A 
Danielson 


Advisory Council 
J. Offmer, Chairman; Homer so. mF. 


Alfred 
Carrier, S. E. Dibble, S. H. Downs 
W. L. Fleisher, H. P. oo, F. E. Giesecke, E. Hol 


Chapter Delegates Committee 





CHAPTER DELEGATE ALTERNATE 
ATLANTA H. McCain L. L. Barnes 
Cerrra New York E. K. Ormsby, Jr. C. M. Ashley 
CENTRAL R. B. Breneman H. R. Allonier 
CINCINNATI A. W. Edwards H. K. Jennings 
ConnEcTICUT L. A. Teasdale A. J. Lawless 
DELTA F. G. Burns , J. S. Burke 
Gotoen GaTs C. E. Bentley John Everetts, Jr. 
ILLINOIS O. J. Prentice W. A. Kuechenberg 
INDIANA I. W. Cotton erdinand Jehle 
lowa E. O. Olson C. A. Wheeler 
KANSAS P. C. Leffel R. B. 
MANITOBA Einar Anderson J. R. Stephenson 
MASSACHUSETTS Cc. W. P. A. ey 
MEMPHIS N. C. Ledbetter J. B. Lammons 
MICHIGAN F. R. op A. E. Knibb 
MINNESOTA J. E. Haines A. B. Algren 
MONTREAL A. B. Madden F. A. Hamlet 
NEBRASKA D. E. McCulley H. J. Kleinkauf 
New Yore W. A. Sherbrooke M. C. Giannini 
Norra CAROLINA C. Z. Adams K. W. Selden, Jr. 
Norru Texas C. R. Gardner H. J. Martyn 
Norruern OHTO John James W. R. Moore 
OKLAHOMA W. W. Frankfurt J. H. Spaan, Jr. 
OnTaRIO D. A. Stott E. *~ Seen 

W. B. Morrison J. D. er 
Pactiric NorTHWeEsT &. H. on W. M. Wallis 
J. O. Ki ae L. A. Childs 
D. W. Loucks E. H. pegnare, Jr 
Rocky MounTaLy J. J. Johnson H. J. Woehike 
Sr. Louzs = De F. Myers > ” —— 
Sournenn Cauirornta Art. Theobald R. A. Lowe 
Sournwest TExas R. W. Barnes 
Uran E. J. Watts C. E. Murdock 
V R. C. Thomas W. H. Webster, Jr 
Wasuincron, D. C F. A. Leser L. B. Nye, Jr 
WESTERN C. H. Pesterfield H. R. 
Westren New York G. E. Adema E. J. Woolcock 
Wisconsin F. J. Nunlist J. R. Vi 
Special Committees 
Admission and 4 OT ; E. R. Queer 
two years), T Rockwell ree bie 
Code Testing aoe Om K, Compbell. 
: Be A. ee a tz, 
) "Mair B. Fe Mecouth, at 5 . Nunlist, A. A. 
—_ Reilly, i. Rose, . . 
: ag al q Meegnell. Caiman; M. F 

lankine Jd. . J aaa Seel , . r. 

Chapter 4 . F. Taylor, c —4 ; F. T. W. G. Boales, 
So. pee, 4. Donate Kroeker, F. A. Leser, H. King 

Const vicdioes ea By Lawes. H. Downs, Chairman; John James, 
H. E oo 
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F. Paul faders Gepers—-@, | L. oe Ent Chairman; C. M. Ashley, F. E 
Giesecke, F. C. McIntosh, Nelson. 

Guide Publication—R. S. Dit Shae R. L. Byers, R. P. com. 
R. C. B. H. J ee. an, W. M. Wallace, Il, W. N. 
Witheridge, C Cc. P. Yaglou. ril Tasker, Ex-O 

F. liins, Jr. Chairman; Ag =? Atte. 
- W. H. Carrier, W. H. Driscoll, W. L. Fleisher, S. R 
Lewis, F. €, Melniown, G. D. Winans. LE 
terson, San Francisco, Calif., Chairman; J. E. 
Haines, oe, Minn., Secretary; H. E. Adams, South Nor- 
walk, Conn.; W. Edwa rds, Cincinnati, Ohio; C. Rollins Gardner, 
we Tex.; Sohn James, Cleveland, Ohio; L. F. Kent, Atlanta, Ga.; 
s. Morgan, to, Ont., . Pesterfield, East Lan- 
ae, Mich.; J. R. Vernon, Milwaukee, Wis.; E. C. Willey, Corvallis, 
Ore. Alternates: = toon Montreal, Que.., Canada, and L. T 
Mart, Kansas City, M 

Promotion of Research —J. E. Haines, Chairman; A. J. Hess, J. B. 
Hewett, F. A. om: Cc. Price 

Publication—J. ie Chairman; John A. Goff (two years), John 


rs). 
To Cooperate with Other Srevecstonat Societies—G. D. Winans, Chair- 
man; James Holt, A. P. 


Committee on Research 


ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland 3, Ohic 
(Tel.: EXpress 6161) 


L. P. Saunpers, Chairman Urnpast, Vice Chairman 
Cyrem Tasxer, Director of Research 2 C. Fre.ower, Ex-Officio 


Executive Congentanes: L. P. Saunpers, Chairman; T. H. Urpan., 

Vice Chairman; R. M Conner, L. N. Howrer, W. E. Zrener. 

saree Fare: R. C. Cross, M. K. Fauwnestocx, Jonn James, F. J 

Kurrs, T. H. Urnpanu. 

at Means ti Shee 6. O. ites, BD. Maun, t. O 
L. P. Saunpenrs. 

One Year: R. M. Conner, Jonn A. Gorr, F. W. Hurcumvson, R. K. 

Tuutoman, W. E. Zreser. 


Technical Advisory Senna for 1947 


Air Cleaning: R. S. Dill, Chairman; R. C. Cross*, O. C. Eliason, 
R. S. Farr, B. Graham. A. B. SRibberd, “R. E. Hunsaker, D. L 
Hunzicker, J. W. May. R. H. Mills, G. W. Penney, R. S. Poole, R. P 
Warren, W. N N. Witheridge, . D. Wood. 


Air Distribution and Air Friction: Ernest 
a S. H. Downs, W 7 = mopomenn, Il, F 
ae oy G. McElro 
Priester "C 


et Semel. G Chairman; N. E. 

. N. Livermore, 
y. Miller*, D. w. Weise, G. B. 
ten T. H. Toller, $: H. Van Alsburg 


Air Steri power: a F. Wells, Chairman; W. T. Antone. Jr., L. J. 
a Re Xe Leonard Greenburg, M.D., H Jennings. 
F. W. a oo. . Reyniers, Mildred Wells, MD, C.-E. A. 
Winslow. 


Gootes 5 Lead: W. E. Zieber*, Chairman; C. M. Ashley, Vice Chair- 
man; R. Blum, W. F. as R. H. Heilman, H. W. a 
R. tE, Cc. F. Kayan, N. Livermore, R. H. Lock, C. 
Mackey®, Cc. H. Randolph, J. Pp Stewart. 


Cerrosion: L. F. Collins, Chairman; R. M. Conner*, A. S. Gates, Jr., 
.. > Griffin, Dr. E. W. Guernsey, Dr. R. L. Hallett, P. G. Kayser, Dr 
A. Pray, F. N. Speller. 


Fuels: E. T. Selig, Jr., Chairman; P. R. Achenhomh. J. Barkley, 
M. Conners, W. A. Danielson, R. 5. L. slasttore R. 
Johnson, 2 J. ~- y AY 2 ler, ls ‘Harold J. Rose, 

H Smaoet, R. Ee Thulmane. 


* ee as F. Ay Bishop, Jr.. 
J. E. Frazier, J. S. rt, E. Ht fotbie L. K. Jones, Mackey*, 
F. Preston, W. C. Randall, Vic Sanders, H. B. Vincent, %:. Watkins. 


. Oo. 

B. 
ne Lead: % R. Rockwell, Chairman; C. M. Ashley, R. A. Biggs. 
._ I. Brown, R. C. Cross*, R. S. Dill, W. S. Harris, J. M. Hartman. 

3 I. Rettuayer: 3 . W. Sh 


+ —— Veusiatiens W. Nz Dp. E 


Glass: R. A. Miller, Chairman; 
Herbe: 


ears, G. H. Tuttle. 
ie, Chairman; A. D. Brandt, 
, J. M. 


Harris, W. C. L. eee, D. Kane, M. G. 
aT, ~ L. Lewis, - . Miller*, H. A. . Ralph Poole, B. F. 
Postman, B. R. Small, P. Warren, H. E. Zi 


Insulation: E. R. tin ree R. E. . C. B. Bradley, 
H. E. Lewis, L. E. Pasek. E. Robinson, Vic Sanders, T. D. Stafford. 


Ez K. Thulman*, T. T. (25, P. * Woodworth. 
Physio a ye CF Pe. 4 ag og Thomas 
Boaters. a Bee. & 5 we. M.D., E. F. Dyes. 


Hutchinson, W. Keeton, M.D. D 
DP aaage, FA see Sheard. 


Sensations ef Comfort: C. P. Yaglou, Chairman; R. S. Arnold, A. R 
Behnke, M.D . G. Ewens, M. K. Fahnestock*, J. D. 
Hardy, M.D., F. C. McIntosh, A. B. Newton, K. E. Robinson. 


gee: John Everetts, Jr., Chairman; 2 eee. 2p 4. Ge. 
Cc. H. B. Hotchkiss, E. R. McLaughlin, J. C . Patterson, G. L. Simpson, 
F. J. Swaney. 

Spend Contecls T. O. Walers, Chairman; C. M. Ashley, P. H. Geiger, 
w. Cc. amaaer R. D. Madison*, J. S. Parkinson, 
x G su OT A roller 





*Member of Committee on Research. 
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Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Friday. Ri. ent, H. McCain, 615 Trust Co. of Georgia Bldg. 
Secretary, Leo Sudderth, Jr., 306 Bona Allen Bldg., Atlanta 3. 


Central New York: O &: 
President, H. G. Str maniond 1006. | St., St, Syracuse 1. Secre PI. é 
F. Keane, 316 Hadd eld Dr., DeWitt, N. 

1 pos uarters, Columbus, Ohio. 
Ohio: Organized, 1944. q ne 


: 
Meets, Third Monday. ny a t, R. Breneman, 1282 at he 
aoa . Secretary, A. E. BN Jr., 1150 Chesapeake Ave., 
‘o 


Cincinnati sae. uarters, Cincinnati, Ohio. Meets, 

sesda dent Ht. Ee Jennings.’ 1639 Union ‘Trust Bidg.. 

pe ge 2, "Secretary, K. 2 Little, 832 Temple Bar Bidg., Cin- 
cinna 


Connecticut: O zed, 1940. Headquarters, New Haven, Conn. 
font S. 'R Geborne’ Waterbury 91. Secretary, Winfield ‘Roeder, 
405 Temple St., New Haven. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, J. Ss! are 317 Baronne St., New Or- 
leans 9. Secretary, R. B. Guest, 827 Dryades St., New Orleans 13. 


Golden Gate: Organized, 1937. Head prates. Gon Pe Calif. 
Meets, First Wednesday. Presiden at F Grr ci sos Monadnock, Bidg., 
San Francisco 5. Secretary, K. F. Baldwin, Jr., 419 Kentucky Ave., 


Berkeley 7. 
» 


Illinois: Or, 1906. Headquarters, Ill. Meets, Second 
1 eee ee eeinbere’ 1714 shetiela Ave.. Chicago 
14. Secretary, G. W. nN 629 we ‘Washington Bivd., Chicago 6. 


F rth, Frida y: President. I. AW. W. Gotton. 1035 N. Pennsy 
our en ‘oO 
lis Secretary W. Fenstermaker, 215 E. New York St. 


wn 
Pr 


Indianapolis 4 


lowa: ee. Headquarters, Des Moines, Ia. Meets, Second 
Tu C. A. Wheeler, 1217 Grand Ave., Des Moines. 
Secretary, D. E. Weils, 304 Home Federal Bidg., Des Moines 9. 


Kansas City: Organized, 1917. Headquarters, Kansas ae Mo. 
Meets, First Monday. President, P. C. Leffel, 3323 Main St. 
City 2. Secretary, Heary Nottberg, Jr., 914 Campbell. Kansas City. 


Manitoba: Cppenioed. 1935. Peodunctes, W nines, Sm Canada. 
Meets Third ursday. President, D. wain, 1 Downing St., 
ames Secretary, A. W. Moss, s Femndale Ave., Norwood, 


Massachusetts: Qrosmined. 1912. Headquarters, Boston, yt 
Third Tuesday. a, Adol Ehrenzeller, 329 WashinetorS 
Dorchester 21. Secretary, R. T. Kern, 51 Claflin St., Leominster. 


Memphis: ge . Headquarters, Memphis, Tenn. Meets, 

Fi onday. ident, N. C. Ledbetter, 22 S. St., Memphis 
4. wereibe T. Bevil, 1521 Waverly Ave., iemphle'6. 

1916. Headquarters, Detroit, eo Meets, 

003 Mary- 


Firat Monday’ after 10th of month. poencens. 2 A. E. Knibb, 1 


lone Bee Secretary, L. A. Burch, 5853 Hamilton Ave., 


Biategetos Organized, 1918. sa uarters, Minneapolis, Minn. 
Meets, First Monday. erent . Gross, 5324 wn Ave., 
——— o 10. Secretary, L. J. Krause, 2753 4th Avenue S., Min- 


neapolis 
PR ~t Headquarters, Montreal, Que., Canada. 
ete Third 3 onday. fh ane A T. H. W 405 Beaubien St. 
We Mo montreal, Que. Secretary, S. W. Salter, 910 New Birks Bidg., 
ontrea 
. 
~~. —- a. jee, Headquarters, Omaha, Neb. Meets, Sec- 
Verne gimm immonds, — ‘vane St., Omaha. 
pe, . WwW. Sek. 106 N. 15th St., Omaha 2 


New York: Crapninné, 1911. Headquarters, New York, N. Meets, 
Third ay ag Presiden ent, M. Cc. Giannini, New Re University, 
al yor & Secretary, H. Flink, Room 3000, 51 Madison Ave.. 

ew 


North Carolina: Organized, 1939. uarters, Durham, N. C. Meets, 
ly. President, E. S. deWitt, 1211 Commercial Bank Bidg., Char- 
lotte. Secretary, R. M. Warren, Jr., 1001 N. Church St., Charlotte 1. 
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Officers of Local Chap er; 


mis Texas: prannized. =. ardiner, 1000 St. Louis a. Mec. 
Presid: Gardner, 1 Louis » Dal 
Fos nn G. A. Linskie, 3124 Milton St., Dallas 5 met 


Northern Ohio: Cressi, 1916. f~ — uarters, Geveland Ohio 
Monday. President, John James. 3170 W. 10: 10%! 
Cleveland 11. Secretary, W. M. hae 1302 Sw Swetland Bidg. Cleves. 


Oklahoma: O »_ 1935. Headquarters, Oklahoma City. 0k), 
Meets, Second Monday. +. ey W. W. Frankfurt, 519 Apco Towe, 
oy gee City. Secretary, J. H. Spaan, Jr., 1303 N. Klein, Ok\ahom; 


Ontario: Cugeniosd, 1922. a oe a ae Toronto, Ont., Canada 
Meets, First A Stott, 195 Spadina Ave 
Toronto. Secretary, H. R. Roth, 57 Bloor St., W., Toronto, On: 


Drenained, 1939. Headquarters, Portland, Ore Mm 
Thursaay after First Tuesday. Presiient, G. W. Brisendee Elect 
Bidg ortland 5. Secretary, L. G. Williams, Box 304, Gladstone 


Pacifie Northwest: Cuepatond. 1928. Headquarters, Seattle. Was 
Meets, Second Tuesday. dent, E. H. Langdon, 72 vine St., Seattle 
Secretary, E. J. Rosen, 10238 18th Ave., S. W., Seattle 66 


Philadelphia: Organized, 1916. weed uarters, Philadelphia, Pp, 
Meets, Second Thi nt, r. 12 S. 12th St., Phi). 
adelphia 7. Secretary, K. Wagner, ee N. Broad St., Philade!phia 2 


Pittsb: : Organized, 1919. pepteartere, Pittsburgh, Pa. Meet 
Second —») ga D. W. Loucks, 435 Sixth Ave., Pittsburgh 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh » » 


Rocky Mountain: Organized, i 7 gg Denver, Cok 
Meets, First Wednesday. President, J. F. Mohan, 2229 Blake St., Den 
ver 2. Secretary, H. C. Kugeler, 2365 "Ash St., Denver 7. 


St. a tots | Cy ized, aw: Headquarters, St. Louis, Mo. Meets, Firs 
Tuesday. ont, J. H. Carter, 710 Key West Ave., Webster Grove: 
19. on Re b a Rosebrough, 1014 Arcade Bidg., St. Louis 1 


South Texas: porenniont, 1938. Headquarters, Houston, Tex. Meet 
Third veaey: ent, D. M. Mills, Gray one Crawford, Houston } 
Secretary, L. Ladewig, Box 1188, Houston 1 


Southern California: Organized, 1930. et gy Los Angeles 
Calif. Meets, Third Wednesday. President, R. A. Lowe, ee Holly- 
wood Blvd., Los Angeles 28. Secretary. John * Blake, 1700 S. Bed- 
ford St., Los Angeles 35. 


thwest Texas: Organized, 1946. Headquarters, San Antonio, Tex 


‘Sou 
pres t, F. C. Benham, Jr., 702 S. Flores St., eam Aptenie. Secretary 
. S. Pawkett, 810 Insurance Bidg., San Antonio 5. 


Utah: Organized, 1 Headquarters, Salt Lake ow. Utah. Meets 
First Wednesday. Predldent, E. V. sGrition, 2470 S. 15th, Salt Lake 
City 5. Secretary, C Ferguson, id Ave., Salt Lake City 

o 
Virginia: ~ 1946. Bendoesrits. Norfolk, ve President, 8 


Thomas, 819 Westover Ave., —s : Secretary, J. F. Reynolds 
Gatling and Marble Ave., Norfolk 2 


Washington, D. C.: Organized, 1935. _ uarters, Washington 

D. C. Meets, ‘Second ——., President, H. Hill, 438 Woodward 

Bidg., W: > SN F . G. Muirheid, 2013 New Hampshire 
Ave., N. W., ‘ashington 9 

+, Organized, 1931. Headquarters, Grand nals 


Mich. “iteets. pel President, Frank Harbin, Jr., 
Gth St., Holland. Secretary .<. Delos, 500 E. 8th St., Holland 


Western New York 1919. Headquarters, Buffalo, N.Y 
Second | Orygnized, 118. Headquarters, Bulla. 8 


Meets, 
Buffalo 9. Secretary, J. H. Bryce, 88 E. Girard Blvd., Kenmore 
Wisconsin: O Milwaukee, Wis. Mees 


1922. Headquarters, 
Third Monday. "President J. R. Vernon, 507 E. Michigan St., Milwav- 
kee 2. Secretary, B. M. Kluge, 1817 S. 66th St., Milwaukee 14. 


Student Branch 
. & M. Co f ~ — gt - poartegs, Colees T 


eg A 
tion, Tex. Meets, Thursday. President, v 
Reveta &.. Es a Paso. Secretary, T. V. Burns, Jr., P. O. Box 165 
llege 
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high-value 
fairbanks 


7? MANY VALVES FOR MANY SER- 


4 
Y VICES can be selected from the 


BRONZE 
GLOBE AND 
ANGLE VALVE 
with 

Bronze Disc 


Screwed-in Bonnet, integral seats. 
Rugged, compact with exceptional 
resistance to pressure and pipe 
strains. For steam, water, gas and 
oil 125 Ibs steam pressure. 


broad range of Fairbanks Bronze 
Valves highlighted here. Made for 
pressures from 125 to 300 pounds, 
Fairbanks Valves are available with 
screwed or flanged ends also with 
Faircoseal ends for Silbraz joints. 


highlights 


bronze valve line 


te 


of the 


The Fairbanks distributor performs 


many services for many industries. 


Adequate stocks of all types of piping 
and mill supplies as well as Fairbanks 
Valves are available as needed, day 


or night. Ree 
Consult your distributo 


valve installation requirements. 


r for all 


REGRINDING 
Globe, 
Angle 

and Cross 


Bronze disc—integral seat—union 
bonnet—200 and 300 pound pres- 
sures. For higher pressure service 
where composition discs are not 
satisfactory 


RENEWABLE 
REGRINDING 


Globe and 
Angle 


Nickel alloy seat and disc—union 
bonnet— 200 and 300 pound pres- 
sures. For more severe services 
on steam, water, oil, gas and air. 


PLUG DISC 

AND SEAT 

Globe and 

Angle 

Renewable hardened nickel alloy 
seat and disc-200 pound pres- 


sure. For throttling and other 
service requiring close regulation 





NON-RISING 
STEM 


Gate 
Valves 


Screwed bonnet — solid wedge — 
taper seat 125, 150 and 300 
pound pressures. For full flow of 
steam, water, oil and gas. 


RISING 
STEM 
Gate 
Valves 


Screwed bonnet — split wedge — 
solid wedge for 125 and 150 
pound pressures. For steam, wa- 
ter, oil and gas. 








ee 


Fig. 060! 
SWING CHECK VALVES 


Horizontal—renewable bronze 
disc-125, 150, 200 and 300 
Pound pressures. For maximum 
flow of steam, water, oi] and gas. 








Fig. 0616 
LIFT CHECK VALVES 


Horizontal—angle. Renewable 


turn flow. Positive vertical lift 
of discs. 
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OUTSIDE 

SCREW 

AND YOKE 

Gate Valves 

Screwed bonnet — solid wedge — 
taper seat — 150 and 300 pound 


pressures, where operating 
threads must not contact fluids. 


American ind 





BONNET 
Gate Valve 


Non-tising stem — nickel alloy 
wedge-— integral seat—-200 pound 
pressure. For higher pressures on 
steam, water, oil and gas. 


ustry flows through 

















STAINLESS STEEL AND (NICKEL ALLOY FITTINGS 


INCONEL, NICKEL, MONEL 
STAINLESS STEEL 304, 347, 316 















Potent Nos. 
2,027,285 
2,111,695 


Fy) 
wrot fittings 


PUT AN END TO HIGH 
MAINTENANCE COSTS! 


INSTALL Nibcoloy wrot fittings with thin wall tubes 


and costly maintenance problems are ended. These fit- 








tings are made to meet the exact metallurgical specifica- 





tion required for your processes. They are strong, rigid, 
with permanent joints, rustproof and corrosion-resistant. 


The new patented lock ring simplifies assembly. Tubes 


remain clean longer and turbulence is reduced because i ei 
core diameter is continuous. They are available in ten ™ . a rye 


types as illustrated at the right, sizes 4,” O. D. to 4” 
©. D. Write today for catalog and 


full information. Tell us your problem. 













“ag ¥ | NORTHERN INDIANA BRASS COMPANY 
¢ Le ELKHART INDIANA 
Nibcoloy 


wrot Mttings 


WRITE FOR CATALOG NO. 901 








TO 4 IN. O.D. 





A COMPLETE LINE - % IN. O.D. 
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For exceptionally fast heat transfer at 

a material saving in fuel, power and valuable 
space, install Aerofin fin-type coils. Famous 

for the accuracy of its published ratings, Aerofin 
can be installed to its full rated capacity. Metal- 
to-metal bonding and complete tinning maintain 
full capacity throughout the life of the installation. 
Complete range of types and sizes. Expert 


engineering service available on request. 


AE ROOF IN CORPORATION tio sous cosie si, syocoe 4: 


NEW YORK © CHICAGO © CLEVELAND © DETROIT © PHILADELPHIA © DALLAS © MONTREAL 
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x WeldELLS alone 
combine these features: 


@ Seamiless—greater strength 
and uniformity 

@ Tangents—keep weld away 
from zone of highest stress — 
simplify lining up 

@ Precision quarter-marked 
ends—simplify layout and help 
insure accuracy 


Selective reinforcement—pro- 
vides uniform strength 


Permanent and complete 
identification markings — save 
time and eliminate errors in 
shop and field 


Wall thickness never less than 
specification minimum — as- 
sures full strength and long 
life 

Machine tool beveled ends 
provides best welding surface 
and accurate bevel and land 


No other welding The most complete line of 


Welding Fittings and Forged 
Steel Flanges in the world 
insures complete service and 
undivided responsibility 


fittings have all the features 
listed here. Who can say that a job welded 
with fittings which lack any one of these 


features does not sacrifice something? 


General Offices and Works: P. O. Box 485, Chicago 
New York Office: 50 Church Street Philadelphia Office: Broad Street Station Bidg. Los Angeles Office: Subway Terminal Bidg. 
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this VEW 


Hermetically-Sealed 
COMPRESSOR 


It’s the most modern of its kind—completely 
new, designed throughout for quiet, vibration- 
less operation and field serviceability. 

Motor and compressor are combined in one 
piece of equipment (eliminating belts, pulleys, 
fly wheels and couplings) and hermetically 
shaft seals, and it is never necessary to oil the 
motor or make adjustments. When necessary, 
the equipment is readily accessible for servicing 
in the field. 

Other features: dynamically balanced crank- 
shaft, crankcase with removable cover, positive 





the Outstanding SELF-CONTAINED Unit 


eS PEEL LEE 


displacement gear-type oil pump, large oil filters 
in the lubricating oil line, pistons equipped with 
four piston rings, removable cylinder liners, 
Worthington Feather* Valves, refrigerant-cooled 
cylinder walls and refrigerant-cooled motor. 

Models are available now in 3-ton and 5-ton 
sizes. 
Get ahead with Worthington’s Self-Contained 
Air Conditioner—the air conditioner with all 
the new features, that’s going out front in 1948. 
Worthington Pump and Machinery Corporation, 
Harrison, N. J. Specialists in air conditioning 
and refrigeration for more than 50 years. 

*Reg. U.S. Pat. Off. 


WORTHINGTON 


SEE IT AT 
International Heating and — —~ > —— 
Ventilating Exposition — ES be AX = 
Worthington Booths 


30-31 and 44A-45. 











AIR CONDITIONING AND REFRIGERATION 


A-7-27 
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EASE OF 
\/ OPERATION 
/ IS THE 
CAMS FEATURE 
Wd \e | LIKE 


FROM EVERY ANGLE See 
(KM) 


N “~~ "4 
7pS 


NOW WE 
ALWAYS HAVE 
ALL THE STEAM 

WE NEED 


Superior Steam Generators 


have all the features which you desire. If 

you are a plant owner, you'll appreciate the 

efficiency which makes their operation so 

economical. If production is your responsi- 

bility, you can depend upon a Superior 

Unit to deliver its maximum rating, easily 

and unfailingly, whenever you need it. To 

operating engineers, its dependable fully 

automatic firing with any grade of fuel oil 

spells ease of operation and a minimum of ITS 
malgenanos. GUARANTEED 
Available in 17 sizes, from 20 to 500 b.h.p. to operate at pressures EFFICIENCY 
from 15 to 200 p.s.i., Superior Steam Generators are factory-tested and SAVES US 
shipped completely assembled with a written Certificate of Perform- ~ MONEY 
ance guaranteeing a thermal efficiency in excess of 80% ...a 

complete package, backed by undivided responsibility. For complete 

details, write for Catalog 104. 


' ] 


uperior om 
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DUX-SULATION accomplishes much MORE 
than FUEL SAVINGS on EVERY JOB! at 
no additional cost to You! 


insulate duct lines with the all purpose insulation which auto. 
matically reduces power load, vibration—and also offs:+; 
overloads! Absorption of sound and deadening of metallic 
duct noises are very important in every plant and office— 
DUX-SULATION accomplishes both. 

Prevention of CONDENSATION and RUST also extends the |ife 
of every duct and at the same time improves the general ap. 
pearance of your duct lines. 
By stepping up the efficiency 
of all your bare metal ducts 
with Dux-Sulation, the actual 
cost of the installation is paid 
back to you time and again 
with decreased plant operct-. 
ing costs year after year. 


Now available for prompt 
shipment! 


- 


























Reduce number of joints and im- 
prove the general appearance of 
the entire Duct System. 





Confining the desired tempero- 
tures inside of the Ducts permits 
a more economical Duct layout. 


Conserve metal by reducing Duct 
area and insulate to make up the 
efficiency. 


Maintain the System-Balance by 
completely insulated separation of 
Hot, Cold and Ventilating Ducts. 






Don’t let warm Duct Lines run- 


DUX-SULATION ning through unheated or unex- 


DUX-SULATION is a flexible cavated areas pull down the Duct 
insulating felt, made 2” and System temperature. 

1” thiek and is put up in an 

easy-to-handle Roll, 36” wide, 


containing 100 square feet. 
Special adhesive for securely cementing the insulating felt onto 


the metal and Asbestos-faced Tape for covering the joints and 
corners, comes with each Roll. 


Prevent noises from one areo 
being communicated into other 


Write today for illustrated Bulletin No. 412-P. areas, offices, studios, apart- 


‘a ments, etc. 


f R A | [ wi L § 0 | iit ; Get extra services by ordering DUX-SULATION 


from your local supply house 





THROUGHOUT CANADA — Atlas Asbestos Co., Ltd., Montreal — Toronto — Winnipeg — Vancouver 
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B & G Booster installed Ea 
in residential forced bot , 


water beating system. 


B & G Pumps in ice cream manufacturing plant 


FOR HOME AND INDUSTRY 
...by the makers of Hiydre-Fio HEATING PRODUCTS 


You can sum up the reasons for the universal acceptance value will be delivered, both in long service life and 
of B & G Pumps in a single statement—“‘sound engi- low cost operation. 


ing, backed b cturi 
neering, backe y modern manufacturing methods HEATING PUMPS FOR COTTAGE OR SKYSCRAPER 


capable of translating good design into fine product.” 
When you specify "B & G" you are assured that full 


B & G Boosters, for example, have a nation-wide repu- 
tation for completely dependable operation in forced 


hot water heating systems. Over a half million Boosters 
have been installed to date in buildings of every size and 
character! B & G Centrifugal Pumps, for indus- 
trial applications, are likewise known for 
design features and precision workmanship 
which satisfy the most critical engineers and 


operating men. 


B & G Booster 
A centrifugal pump for 
forced hot water heating 
systems. Genuine circulating 
oil lubrication— Mechanical 
Seal eliminates a stuffing box. 


Complete descriptions and engi- 
neering data on B & G Centrifugal 
Pumps are given in a series of bul- 
letins you should have. Write for 
your copies today. 


8B & G Series 1522 


Features a Mechanical Seal, in- 
stead of a stuffing box, hence 
successfully handles liquids 
usually hard on pumps. Stand- 
atd motors, spring-type flex- 


Series 1510-1515 
Base-mounted, flexible coupled units with semi-open 
or enclosed impellers. Accurate machining and me- 
chanical balancing assure quiet operation and peak 
efficiency 


ible coupling —interchange- j 
si ar ENTRIFUGAL PUMPS 


& 
Jj BELL & GOSSETT CO. 
Dept.AH-5, Morton Grove, Illinois 
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You need these instruments for 
MORE ACCURATE AIR CONDITIONING 


CCURATE measurement and control of air 
temperatures are vital to any efficient air 
conditioning system. Taylor’s highly sensitive 
temperature measuring systems result from 
years of experience in measuring air tempera- 
tures. The control systems are not only precise 
in their control—they’re simple, dependable 
and economical to operate, and easy to maintain. 


When modernizing existing equipment or pur- 
chasing new systems, specify ““Taylor-Equipped 
As Usual”. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Ontario. 


Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 


TAYLOR FULSCOPE 
TEMPERATURE CONTROLLER 
Regulates lever motors, dia- 
phragm valves, dampers, etc., 
to make your air condition- 
ing system work perfectly. 
Automatically compensates 
for load changes. Controls 
refrigeration compressors. 
Gives you automatic seasonal 

change-over. 











TAYLOR 10 BG HYGROMETER 
with bottie-feed reservoir 


Unique tube design combines accur- 
acy of an etched-stem thermometer 
with sturdiness of an industrial ther- 
mometer. Easier to read, install and 
maintain. Ideal for air conditioning 
supply and return ducts, dryers, and 
other closed compartments where 
you want temperature and humidity 
readings. 
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\ RECORDING OR RECORDING 
. a al CONTROLLING HYGROMETER 
on with bottle water feed 
Recommended under the following conditions: good air 
culation; panel advantageously located within apparatus, ron 
or duct for best circulation across the bulbs. Also available 
with constant level water reservoir. 


SS SSS 
I ener 


TAYLOR SLING PSYCHROMETER 
The standard of comparison for accurate measurement ot 
relative humidity since it provides a simple means for creating 
suitable circulation of air. 


TAYLOR FULSCOPE RATIO 
RECORDING CONTROLLER 
Forapplications where you need 
to maintain control in one med 
ium in a definite relationship w 
some other variable medium 
. .. such as inside temperature 
control in summer air condi- 
tioning according to variable 

outdoor temperatures. 








‘Taylor Instruments 


MEAN 


ACCURACY FIRST 











IN HOME AND INDUSTRY 
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FREE! NEW COMBINATION Ball 
® Point Pen and Key Chain! 
eS ae Ss. Please tell us about Wilson's Hair Filters. 


superior features of Wilson's 
Har Filters, Wilson & Co. is Name 
oe these —— “ Ball 

‘oint Pens an ey ains, 
Absolutely Free! Merely sign this Firm Name 
coupon requesting information 
and send to address at bottom Firm Address 
of this page. This offer will ex- 
pire February 1st, 1948. H-12 











TO SEE WHY 


Witson’s Hair FILTER 
iS BOOMING DEALER SALES 


Get your FREE SAMPLE! 


Naturally it’s easy for the public to see that natural hair 

SEE OUR EXHIBIT would do the best job of filtering the air. It's nature's way 
at the Eighth Air Con- in the nose and ears. And Wilson's Haér Filter in its smart 
ditioning Exposition “honeycomb” replacement unit sure has eye-appeal. It's 
Booth No. 323 the smart thing for you to sell and the smart thing for home 
Grand Central Palace, and building owners to use. And that combination means 
New York sales and repeat sales. Send for your free sample and our 


February 2-6, 1948 proposition today. 


t¥S8ee 
Wilson & Co., Ine. (Air Filter Division) 
4100 So. Ashland Ave., Chicago 9, lil. 


Western States WINNINGHAM & COMPANY «+ SEATTLE « SANFRANCISCO + LOS ANGELES + SALTLAKECITY « DENVER « 


WILSON'S HAIR FILTER 
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H. B. Smith Cast-Iron Boilers are packed 
with extra heating surface . . . you can read 
all about it in H. B. Smith literature. The 
extra that means real fuel economy is in the 
many more square feet of direct fire surface 
packed into H. B. Smith boilers. 

Match this heating surface with that of 
any cast-iron boiler of equal grate area and 
you'll see why H. B. Smith boilers extract 
more value from each fuel unit burned. Con- 
ventional cast-iron boilers have single water 
tubes on either side of the fire pot; large H. B. 
Smith boilers have two vertical tubes, leading 





THE H. B. 


“Extra ... Extra, Read all about it!” 








into many other vertical and lateral tubes 
that are packed with water backed surface. 
That means all the flue gases get a chance to 
scrub along this extra heating surface, more 
heat units are transmitted to the water. 

That, too, is why H. B. Smith boilers are 
outstandingly efficient for automatic firing. 
There is plenty of heating surface to effi- 
ciently absorb the heat generated by intense, 
blast-like oil, gas or stoker flames . . . even at 
peak firing rates. Extra H. B. Smith heating 
surface is your guarantee of economical boiler 
operation. 














162 


—Smith_ 


CAST-IRON BOILERS 


SMITH CO., INC., 64 Main Street, Westfield, Mass. Offices and Representatives in Principal Cities 
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SPACE HEATER MANUFACTURER GETS 
BETTER PERFORMANCE 


plus 


NEW ACCEPTABILITY 
at LOWERED COSTS 


THROUGH USE OF TORRINGTON 












—S a — y 
a a 


Vora j 


BVAN OL ists S 





ed for Maxi. 





Here was a unit originally designed for 


simple radiation of heat. Realizing that 
the addition of forced air would bring 
broader consumer acceptance for the unit 
and improve his position competitively, 
this manufacturer came to us for advice. 

Torrington’s laboratory technicians 


were able, after studying this unit, to not 
only obtain the desired heat distribution 


and cool certain exterior surfaces, but to 





AIRISTOCRAT FAN BLADES * AIROTOR BLOWER WHEELS © IMPROVE PRODUCT PERFORMANCE 


suggest a slight design modification 
which would actually reduce manufac- 


turing costs. 

By consulting us in the early stages of 
your product’s design, you too may be 
able to improve the performance of your 
product, effect savings in manufactur- 
ing costs. We offer this service without 


obligation. 
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Make them from Alcoa Aluminum Sheet . . 

out the cost of porcelain enamel finish. You can 
use aluminum liners with only an etched finish. 
They're easy to form and install without danger of 
marring. Won't chip or rust in service. 

The thermal pulldown of aluminum liners is 
about 100% faster than for steel liners . . . alumi- 
num has a thermal conductivity of approximately 
1300 Btu/hr./in./ft.2/°F. You get faster cooling 
when the liners are aluminum. 

Production costs will be less when you use fur- 
nace brazing to join tube coils to liners. Liners when 
either spot-welded or argon-welded are watertight. 

Our engineers will be glad to show you where and 
how to use Alcoa Aluminum in your refrigerators 
and freezers. Write to ALUMINUM COMPANY OF 
America, 1829 Gulf Building, Pittsburgh 19, 




















Pennsylvania. Sales offices in 55 leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


* 


y+ Meqey:' ALUMINUM ~~” 


RY COMMER CF 
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f caeesiiiece of Supply 
gives you an added advantage 
when you specify Jarecki 
Valves. The complete Jarecki 
line includes the Correct Valve 


For The dob. 


JARECKI MANUFACTURING CO. 
ERIE, PENNSYLVANIA 
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TYPHOON 


presents 

the latest technical developments 
in Self-Contained 

AIR CONDITIONING UNITS 
* 

Fifth All-Industry 


Refrigeration and Air Conditioning Exposition 
Public Auditorium, Cleveland, Ohio 


January 26 to 29 


See our exhibit on “Cool Profits in 
Air Conditioning”—Booth 907 


and when you're in New York for the International Heating and Ventilating Exposition, 
February 2nd to 6th, visit our Brooklyn showroom — 


TYPHOON AIR CONDITIONING CO., INC. 












Ve (oe 







794 UNION STREET BROOELYN 15, N. Y. 
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Simple, durable, carefully-engineered Micromet 
Feeders make the use of Micromet completely auto- 
matic. They are available in various sizes to condi- 
tion water in quantities up to a million gallons per 
month. Thousands are in use now, in homes and 
small to medium-sized office, hotel, apartment, 
commercial and industrial buildings. 

If you make ... design... specify ... or install 
equipment that uses or handles water—write for 
the complete story of Micromet. 


CALGON, INC., HAGAN BUILDING, PITTSBURGH 30, PA. 
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If you make, design, specif. 


or install equipment that uses or handles water 


your reputation may come in 
a package 











MICROMET 


for 


SCALE PREVENTION, 
CORROSION CONTROL 


in Whiten Systeme 















You may make the best water heater in the world . . . or design 
air conditioners that are dream jobs . . . or write the stiffest pipe 
specs . the business .. . or install heating systems that can’t fail 

But if you get into an area where corrosive water eats through 
piping in a few months, or where scale reduces the normal flow 
of water and blocks normal heat transmission through pipe walls 
or where red water stains the Monday wash—your name is mud 

Micromet* has proved effective against all these conditions 
Leading engineers and manufacturers use it and recommend it 
increase the efficiency and service life of equipment. Over 600 
cities use this type of material for threshold treatment of their 
water supplies. 

Specifically, Micromet is a slowly soluble vitreous phosphate 
made from food grade materials. Without affecting the taste or 
quality of water, it controls corrosion, clears up red water, and 


eliminates lime-scale. 
°T. M. Reg. U. S. Pat. Of 
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WING 
VENTILATING 
EQUIPMENT 


WINGFOIL SAFETY VENTILATING FAN 


Distinguished for efficiency and rugged 
construction. The new Wingfoil fan wheel 
moves maximum volumes of air with 
minimum horsepower, due largely to its 
non-overloading feature. Sizes from 10” 
60” dia., with free air capacities from 
to 58.000 CFM. Larger sizes on spe- 

. Either direct or belt drive. 

steel guards provide safety. 


WINGFOIL DUCT FAN 
(Elbow Type) 


Designed to form an elbow in the duct sys- 
tem, the elbow-shaped housing in a strong 
rectangular frame permits installation with 
the inlet in any desired position. Motor 
and drive are outside the air stream, 
therefore remain cool, clean, and easily 
accessible. The new Wingfoil Fan has a 
fic. Sizes 10° to 60”: capacities up to 
60,000 CFM. 


WINGFOIL DUCT FAN 


(Straight Line Type) 


ed to form a part of any straight 


Write for Bulletins 





(Lett) Cross- 
section through 
heater showing 
motor, fan, heat 
ing sections aad 

\ revolving dis- 
\ cherge outlets. 
| 





WING TURBINE DRIVEN 
REVOLVING UNIT HEATER 


The Wing Turbine Driven Revolving 
Heater is a new type of unit heate: 
in which the steam used for heating 
the air is first used drive 
fan, thus eliminating « ric 1 
This is accomplished by mean 
the new Wing Allsteel Steam Turt 
The turbine driven heater 

cially valuable in installations w! 
there is danger from explosive 
pors, etc., although it may 
economically in practically any typ 
of installation. 





Why Many of the Country’s 
Leading Industrial Plants Use 
Wing Revolving 


The remarkable feature of Wing Revolving 
Unit Heaters that distinguishes them from 
other types of heating systems is the fact 
that the discharge outlets revolve. This 
assures a thorough circulation of the 
heated air to all parts of the working 
level regardless of obstacles. The slowly 
revolving outlets gently distribute the heat 
continuously in a constantly changing 
direction, eliminating hot and cold spots, 
chill corners or concentrated blasts of hot 
air. They circulate the heat over, around 
and under obstructions, into out of the 
way corners, spreading an even, uniform 


blanket of warmth over the entire area. 


Unit Heaters 


The advantages 
Heaters are: 


rirculates the warm air 
and thoroughly regardless 
tions. 

Eliminates hot and 


sorners or concentrated 


ing. 

Moving dischargs 
plant in morning 
Makes workers feel 
and invigorated 

Is an excellent o 
mer with steam c 


L..J. Wing Mfg.Co. 


14th St. & Seventh Ave.. New York 11 . 
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Factories: Newark, N. J., and Montreal, Can. 








When you sell FITZGIBBONS 
you sell FUEL SAVING! 


TODAY, MORE THAN EVER BEFORE, the big de 
mand in oil heating is FUEL SAVING. Sell a stee! 
boiler that will surely do it. Sell the Fitzgibbons 
400 Series, with these big advantages: 


SELL THE “400 SERIES’’ COMBUSTION SPACE 
— right in form and size to bring out the best per 
formance of any burner — sell the POWERFUL 
WATER CIRCULATION that is set up the instant the 
burner goes on — sell the famed FITZGIBBONS 
QUICK HEATING, that makes radiators snap into 
action in almost instant response to the thermo- 
stat’s command, and saves several hours of burner 
operation per day — sell the EASY CLEANING 
that keeps the boiler at the peak of efficiency—sell 
the FITZGIBBONS TANKSAVER* for year ‘round 
domestic hot water supply without a storage tank. 


SELL ASSURANCE OF PERFORMANCE. Every 
Fitzgibbons **400"’ is built in accordance with the 
A.S.M.E. code, is inspected by the Hartford Steam 
Boiler Inspection and Insurance Co., and is accu- 
rately rated in accordance with the Steel Boiler 
Institute code. All this means tops in heating 
engineering standards, and notably low fuel bills. 


SELL THE ADVANTAGE OF SIXTY-THREE 
YEARS of step-by-step development in steel boiler 











The FITZGIBBONS 400 SERIES 
is built in five sizes — 320 to 900 ft. steam — and 


comes complete with insulating jacket covering building, culminating in this 400 Series steel boiler. 
burner and all controls, with easily removable panels No quirks of design, no experiments. All those 
for servicing. Full details in the ‘‘400 Series" bul- were washed off the slate long ago. What's left 
letin — just off the press. ‘s all boiler. 


SELL FUEL SAVING — YOU'LL DO IT WHEN 
YOU SELL THE FITZGIBBONS 400 SERIES. 


*Reg. U. S. Pat. Off. 






Fitzgibbons Boiler Company, Inc. SBI 
101 PARK AVENUE, NEW YORK 17, N. Y. + 
Manufactured at: OSWEGO, N. Y. Sales Branches in Principal Cities Reg. U.S. Pat. OF. 
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For 12 hours a day, every working day 
since the fall of 1951, the twin overhead 
asphalt mixers of a large building 


materials manufacturer were driven by 
two Dayton V-Belt Drives of 13 V-Belts 
each. The machines mix 900 tons of 
asphalt daily. Despite rock dust in the 
air, the heavy demands of a tough 
mixing job and other adverse operating 
conditions, not a single V-Belt failure 
occurred in over 15 years! 

Dayton V -Belts deliver years of trouble- 
free service because they are built of 
specialized rubber, specially-treated 
_ one Cords and other materials that 
give them the extra strength and tough- 
ness needed to take grueling punishment 
without stretch or failure. It’s one reason 
why Dayton V-Belts can help you solve 
your power transmission drive proble ms 
efficiently and economically. Your Dayton 
Distributor will gladly help you select the 
correct V -Belts and pulleys for any power 
drive. Call him today. 


4 eae a DAYTON RUBBER + DAYTON, OHIO 
_ oe Branch Offices: Atlanta @ Boston @ Chicago @ Cleveland 
rs ; Dallas @ Detroit @ tos Angeles @ Minneapolis 

New York @ Philadeiphia @ St. Louis 





i = ‘ ere 
\ << Ss se , . 
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NOW! Rayon Cords PROVIDE DAYTON V-BELTS 


1. MINIMUM STRETCH 
WITH 2. GREATER FLEX STRENGTH 


3. LONGER V-BELT LIFE 


* Rayon Cords ore specially processed by 
Dayton for use in V-Belts to provide the 
most efficient and economical power 
transmission service for your needs. For 
the complete story write for Booklet A-469. 





ur BUYERS! 


Dayton hulber 


THE WORLD'S LARGEST MANUFACTURER OF V-BELTS 


y- Be 
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Emerson-Electric Motors 
1/20 to 5 H. P.—AC and DC 








oe TO MESH WITH YOUR PRODUCT 


HE right kind of power for the right kind of 
product can be accomplished by “meshing” 
our effort with yours. 


When your engineers collaborate with Emerson- 
Electric engineers three things may happen. . 


e You save costly engineering back-tracking 
and obtain the most efficient type of motor for 
each application. 


e You effect production savings through the most 
practical application of the power unit. 


e Your new product reaches the market 
properly equipped to provide the competitive 


edge so necessary for profitable merchandising. 


If you are planning a new or improved motor. 
driven appliance, take advantage of Emerson. 
Electric’s 57 years of engineering experience. 
Such collaboration—“Twin-gineering,” we call 
it—is yours for the asking. 


Suggest to your Chief Engineer that he “Call 
in Emerson-Electric.” Write TODAY. 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 


Branches: New York, Chicago, Cincinnati, Detroit, Los Angeles and Davenport 


5S 


EMERSON £25 ELECTRIC 


MOTORS:-FANS ——ae— ———Gie— APPLIANCES 
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The Cyclotherm* steam boiler is 
delivered to you as acomplete, com- 
pact unit. All parts are fully assem- 
bled and ready for operation upon 
arrival after making four connections 
—electricity, fuel, water and steam. 









A packaged steam boiler 


Cyclotherm patents control a combustion 
principle that burns fuel completely in the first 
pass of a two-pass boiler. The fuel is first 
atomized and then burned in a rapidly re- 
volving, highly radiant cyclone of flame 
which advances slowly through the length 
of the furnace tube so that the heat is radi- 


for Space Heating 


immediately responsive to thermostat or 
pressure control, a method equally economi- 
cal on small boilers. 


Cyclotherm will burn gas (natural and 
manufactured) or oil (from furnace to 
bunker). Combination units are also avail- 
able which can be fired with either oil or gas. 


ig: ated intensely and uniformly. By converting 
fuel into the maximum amount of steam, Cyclotherm units are manufactured in 13 
ir Cyclotherm enables you to save part of your —Si2€S which range from 10 to 300 HP with 
‘ fuel dollar. operating pressures from 15 to 200 psi. The 
4 Cyclotherm units operate at 80% effi- steam output range is from 345 Ibs. per hour, 
l ciency. Conducive to this efficiency, Cyclo- (ftom feed water at 212° F) to 10,390 Ibs. 
therm steam boilers of 80 to 300 HP are Per hour. If your steam requirements are 
equipped with an automatic modulating  8feater, a battery of two or more Cyclo- 
steam pressure control system which regu- ‘herms is recommended. Batteries up to 
ull lates the volume of the flame in responseto  *ight Cyclotherms are now giving highly 
steam requirements. Firing rates are modu- _S@tisfactory service. 
lated from 30% to 100% of rated capacity. For further information write for our spe- 
Units of 10 to 60 HP operate “on-and-off”, _ cially prepared booklet 605Z. 
| Ge ~“S- | 
BYE | | 


POWER 








oe 


HEATING 





law 
€ YCLOTHERM STEAM GENERATORS 


CYCLOTHERM CORPORATION, 90 BROAD STREET, NEW YORK 4, WN. Y. 


*"Cyclotherm™ 


“ee 


the registered trade mark of products of Cyclotherm Corporation 
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“Positive Lubrication’ 


Another Reason Why 
You'll Make More Profits 
With the 


CURTIS 


REFRIGERATING AND 
AIR CONDITIONING 
LINE 





on patented Curtis “Centro-Ring,”’ self- 
oiling system of positive pressure lubrication 
assures longer life and lower maintenance for 
Curtis Condensing Units and Air Conditioners. 
This is only one of many reasons why the 
Curtis line is easier to sell and keeps customers 
sold—making Curtis a more profitable line 
for you. 


Other Curtis advantages include: 





7. Timken Bearings. 


Curtis Self-Contained Air Conditioners— 


2. Extra large condensers. 
3, 5, 7%, 10 and 15 tons. 


3. Slow speed operation—quiet 
performance. 


4, Finest materials—precision construction. 


5, Full range of sizes and capacities. 


Write .or full information on the complete 
Curtis line of Refrigeration and Air-Condi- 
tioning equipment. 


CURTIS 


REFRIGERATING MACHINE DIVISION 
of Curtis Manufacturing Company 
1950 Kienlen Ave., St. Louis 20, Missouri 





Curtis Condensing Units-—-4 to 30 H.P. 
Air and Water cooled. 


G3 Years of Precision Manufacturing ag 
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You Can Forget About 
Atmospheric Hazards 


ae ” 
ik al ae, - 


This 5 horsepower Century 
motor operates a conveyor 
in a grain elevator in an 
atmosphere charged with 
explosive dust. 


Because this Century 200 
horsepower motor operates 
a blower in the boiler house 
of a large generating plant 
it is protected from falling 
objectsand dripping liquids. 


CENTURY Protected Motor 
.--Properly Applied 


In this installation the ae 
15 horsepower Century the correct Century motor driving your machine 
motor is totally en- you can have complete confidence that it will provide 


wecey’ Aharon Apa a long life of satisfactory performance. 


ge gy From the wide range of standard types and sizes there is 
that would attack the : a Century motor that will meet the electrical characteristics 
vital parts of the motor. G3 and atmospheric conditions of nearly every application. 
The three examples shown here each require a different 
kind of motor frame because of the differences in surround- 
ing conditions. In addition to the fact that all three are 
powered by Century motors — they have other things in 
common. They are quiet starting, and they run smoothly 
and quietly due to their unusual freedom from vibration. 
They have the correct electrical characteristics to give 
top performance. 

Century builds a complete line of electric motors and 
generators, fractional and integral horsepower, in the pop- 
ular sizes to meet the requirements of appliances, industrial 
production and commercial needs. 


Specify Century for all your electric power applications. 








Ll 


CENTURY ELECTRIC COMPANY «+ 1806 Pine Street - St. Louis 3, Missouri 
Offices and Stock Points in Principal Cities 
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How To Cut Costs 
| Without Cutting Corners 






FAicilnlRR TYPE R/ 


The Only Air Diffuser 
Especially Designed for 


ACOUSTICAL CEILINGS’ 













Acoustical Tile, Perforated Steel, or Glass construction permits Agitar Type R to be assem- 
Brick ceilings? Then specify the logical air dif- bled into numerous patterns which divide the air 
fuser—Agitair Type R. It's the only diffuser | and discharge it noiselessly in one, two, three or 
made in standard sizes to fit acoustical ceilings. four directions in proportion to the area served. 






Think of the all-around savings with this standard- 





On that next air diffuser specification — can 
you afford to overlook the beauty, efficiency, 


And Agitair Type R gives you 100%, control =. ail_sround savings of Agitair Type R? 
of air distribution — with no drafts, no blank 


corners, no hot spots, no cold spots. Patented 


ized unit that fits every acoustical ceiling. 








Write for Complete Data 





KEY POINTS IN AIR CONDITIONING — AGITAIR SERVES BEST 









AIR DEVICES. INC. - 17 EAST 42nd STREET - NEW YORK 17, N.Y. 
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C&L-Lamneck fittings are made to standard sizes and 
manufactured with precision machinery. All fittings are gauged 


to size and checked for accurate fit by experienced inspectors. 


The complete gravity line is now being supplied. 


Pe The 700 system for forced air is complete, except for plenum 
rie chamber, trunk and large trunk fittings. 


of 
° C &L-LAMNECK FROM YOUR JOBBER 
Our latest catalog and name of your 
neorest C&L jobber will be sent on request. 


. . > 


CLAYTON & LAMBERT MFG., CO. 


1762 DIXIE HIGHWAY 


LOUISVILLE 10 


OTHER C&L PRODUCTS: C&L-Blow Torches, Fire Pots; C&L-Hoffmen Water Heaters; 
C&L-Monarch Builders Finish Hardware; Buckeye Corn Cribs, Grain Bins; Silver Shield Silos. 


KENTUCKY 





FURNACE PIPE 
AND FITTINGS 
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| the NEW Fig. 270-U Bronze Gate 

Valve, Jenkins engineers give you a 
practical design to checkmate trouble in 
the “trouble zone” — and cut maintenance 
to a new low. 

Wear affects only the most accessible 
part —the bronze wedge — which can be 
replaced simply by slipping it off the stem 
and slipping on a new one. The seat rings, 
expanded in the body, are super-tough 
MONEL, for lifetime durability. Con- 
vincing tests, in toughest service, prove 
it the best seating combination to beat 
wear, reduce care. 

Get complete details of this NEW Jenkins 
Fig. 270-U. See why it’s your best buy in a 
200 lb. Bronze Gate, especially for un- 
usually severe conditions, such as in oil 
refineries, chemical, food, and rubber plants. 


LOOK FOR THIS DIAMOND MARK 








7108.... 


LARGE SPINDLE THREADS— Plenty 
of large diameter, sturdy threads 
reduce wear to a minimum, 
insure easy operation. 





EXCEPTIONALLY RUGGED BODY, 
BONNET, AND BONNET RING — 
Withstand rough usage, shocks 
and hydraulic pressure far be- 
yond rating. 


DEEP STUFFING BOX — MORE 
PACKING — Keeps packing tight 
around spindle with less friction, 
permits spindle to be turned 
with less effort. 


NEW FOLDER — Describes many 
other exclusive features that 
mean extra years of low-cost 
performance. 





NK IN 


JENKINS VALVES 


Types, Sizes, Pressures, Metals for Every Need 


Te RE NPR aE 


ey Oe 





MAIL THE 
COUPON 
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MONEL SEAT RINGS 
— 2\2 TIMES AS HARD 
AS VALVE BODY BRONZE 
— PLUS AN EASILY RE. 
PLACEABLE BRONZE 
WEDGE. TRY AND BEAT 
THAT COMBINATION FOR 
TONG UuFE, LOW MAIN. 
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WRITE FOR THIS FOLDER. 
It describes the Fig. 270-U and 
many other popular Jenkins 
Bronze Gate Valves. Or, ask 
your Jenkins Distributor. 


TODAY 





EQUIPMENT DEVELOPMENTS 


For your convenience in obtaining more information about 
any of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
ion which you received in your January 1947 Heating, 





Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 

isk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Dew Point Recorder 
Measures Equilibrium Temperatures 
Wo. 3625—-Dew point recorders and 
recording conirollers, of the continu- 
ous dew point measuring type, are the 
newest additions to the line of in- 
dustrial instruments offered by Fox- 
poro Co., Foxboro, Mass. 


The unique feature of the equip- 
ment is said to be the company’s pat- 
ented measuring element, the “Dew- 
cel.” It has the general appearance of 
a perforated metal cylinder about 9 
in. long and 2 in. in diameter. Within 
is a central tube containing the ther- 
mal bulb, wrapped with a saline satu- 
rated woven glass tape and two windings of silver wire, 
to conduct the heating current. Moisture determination 
is based on the fact that for every water vapor pressure 
in contact with a saturated salt solution there is an 
equilibrium temperature at which the solution neither 
absorbs nor gives up moisture to the atmosphere. The 
function of the variable heat supply is to bring the 
measuring element to this equilibrium temperature. This 
temperature, measured by the thermal bulb, is trans- 
mitted to the recording instrument, and is read on the 
chart in degrees of dew point temperature. Recording 
is continuous. Various standard chart ranges are avail- 
able, two of the most common being —20 F to 92 F dew 
point and 36 to 160 F dew point. 

Two types of recorders are offered. One is the “Dyna- 
log” all-electronic instrument; the other is the liquid 
filled system type. Pneumatic or electric control systems, 
for the operation of valves, dampers, or motors, can be 
supplied in either instrument. 


Line Type Air Distribution 
Outlet Includes Lighting Unit 

No. 3626—“Line-O-Flo” air distribution ceiling outlets, 
which can be used with fluorescent lighting units as an 
integral part of the assembly, have been developed by 
Barber-Colman Co., Rockford, Ill. 

Air discharge openings of the units are designed to 
Simulate venturi throats with bellmouth approaches. 
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Stratification and objectionabie drafts are said to be 
eliminated by high diffusion efficiency and rapid induc- 
tion of room air into the primary air stream. Features 
include the use of a gasket around the edge of the ceil- 
ing flange and adjustable balancing dampers above the 
outlet throat, designed to control air volumes and insure 
uniform distribution over the entire length of the unit. 


Two models, in three styles each, are available and 
may be used either as supply or return units. One 
model, the LL, has been designed to receive the M21118 
fluorescent light unit manufactured by Day-Brite Light- 
ing, Inc., St. Louis, Mo. 


Controls Air-Fuel Ratio 


No. 3627—A new 
air-fuel ratio control- 
ler designed for sim- 
plicity, accuracy, and 
sensitivity has been 
announced by Leeds 
& Northrup Co., 4934 
Stenton Ave., Phila- 
delphia 44, Pa. Like 
the “Micromax” py- 
rometers and the 
company’s furnace 
pressure controllers 
with which it oper- 
ates, this unit em- 
ploys electric-motored 
valve drives. 
It is a balance type 
instrument, said to 
have ample flexibility to meet any operating condition. 
Its ratio can be adjusted manually for operation with 
fuels of various Btu content. As fuel flow changes, the 
instrument is said to maintain air-fuel ratio constant at 
the desired control point. Or, it can provide automatic 
variation of ratio, increasing or decreasing the percent 
of air at reduced fuel flows. 


(Continued on page 182 














Marsh No. 17 Float and Thermo- 
static Trap for removal of air and 

from short steam mains, 
branches and risers. Ideal for in- 
stallation on unit ventilators and 
small unit heaters. 
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Probably more otherwise good heating systems have been 
ruined by ineffective traps than can be charged against 
any other kind of equipment. Experienced heating men 
know this. They know that only the best trap is worthy 
of the vital job of keeping the system free of air and con- 
densate, and to hundreds of heating men that means Marsh. 














' Marsh No. 12 Drip wpm | — a float 
__ and thermostatic trap of larger ca- 

_ pacity than the No. 17. Unit heat- 
ets, steam coils, etc. are within the 
capacity range of this trap. 


: . - 
8S Rt cde Bia 






Three widely used, fully proved Marsh Float and 
Thermostatic Traps are illustrated here. They cover a 
wide range of applications for traps of this type in sys- 
tems with working pressures up to 15 Ibs. An outstanding 
feature of all of them is the Marsh Thermostatic dia- 
phragm for venting air—a highly perfected unit which 
makes a particularly fine distinction between steam and 
heated air, so that air is properly removed without per- 
mitting steam to escape. The float operated valves in these 
traps are precision-built to give positive discharge and 
tight closure. Any one of the traps may be installed in 
the piping without other means of support. 





Sow 





Down to the last detail Marsh Traps have been per- 
fected step by step across the years. They are your kind of 
traps: Well designed, well made, functional, practical. 
Years of practical experience have shown us how to apply 
these traps to best advantage in all types of systems. Ask 
for recommendations covering -your particular needs. 






Marsh No. 8 Drip Trap —a float 
_ and thermostatic trap larger than 
the No. 12 for quick removal of 
air and condensate from drip 

ints on steam mains, coils, blast 

ters and similar services. Still 
larger traps are available for heavy 
duty service. 













ie MARSH HEATING EQUIPMENT COMPANY 
g DEPT. T, SKOKIE, ILLINOIS 
Division of Jas. P. Marsh Corp. 
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In the radiant heating installation 
for the Country Club Dairy Com- 
pany'’s garage, Kansas City, Mo., 
a 4” bed of mortar was laid on the 
soil and a layer of 4” hollow build- 
ing tile, 12” wide and 2” apart was 
laid on the mortar bed. NATIONAL 
1%” pipe was laid on the building 
tile on 18” centers. Pipe was then 
covered by concrete flooring with 
a thickness of 6” above the tile. 


Planning a radiant heating installation 7 
.-- make sure the pipe is NATIONAL 





This 48-page book brings you 
an easy to understand story on 
radiant heating and gives you 
practical information as a basis 
for planning and installing an 
eheient pipe system. It will 
answer many questions about 
radiant heating that you may 
have. For your free copy ad- 
dress: National Tube Company, 


Frick Building, Pittsburgh, Pa. 


UNITED 





Bean floors, so detrimental to 
garage personnel, have been suc- 
cessfully eliminated in this Missouri 
dairy garage by radiant heating. It 
has also eliminated hot and cold tem- 
perature zones minimized the 
chilling caused by door openings . . . 
provided a larger working area. 
Steel pipe is ideal for radiant heat- 
ing installations just as it is ideal for 
other hot water or steam heating sys- 
tems. It expands at the same rate as 
concrete and plaster; it is easy to 
weld, easy to bend, and, with its 
maximum of advantages, costs less. 
NATIONAL, the leader in steel pipe 


lor many years, offers the additional 
advantages of the Scale Free and 
Spellerizing Processes. These proc- 
esses mean that the pipe interior is 
clean, smooth, free from mill scale, 
with minimum frictional resistance. 
They also mean superior corrosion 
resistance, and increased weld 
strength through extra rolling. 

For detailed information on the 
use of NATIONAL Pipe in radiant 
heating installations, write for Bul- 
letin — “Radiant Heating with Na- 
TIONAL Pipe.” Address National Tube 
Company, Frick Building, Pitts- 


burgh, Pennsylvania. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Stee! Export Company, New York 


STATES 


STEREE 














BOILER-BURNER 
UNITS 


OS 


FOR DOMESTIC, COMMERCIAL AND INDUSTRIAL USE 


® HOT WATER HEATING 
@ STEAM HEATING 
@ HOT WATER SUPPLY 


Here is a line of Boiler-Burner Units that will 

take care of practically any requirement — from 

a small water heater for a residence to a heating 

installation in an industrial plant, and including a 
many processing applications. A dealer offering ms 
Aldrich products can supply units 
with any capacity from 85,000 to 
808,500 BTU per hour. Aldrich 
Boiler-Burner Units are quality- 
built throughout — extra-heavy- 
gauge steel, vertical, fire-tube 
boilers, accurately welded and 
thoroughly tested; built-in spirals 
that reduce sooting and help main- 
tain maximum efficiency for long 
periods; matched, high-quality 
Aldrich Burners, factory-installed 
and wired, complete with combus- 
tion chamber, thick insulation, 
properly installed under a hand- 
some sheet-metal shell; universal 
tapping, fitting any model for any 
service; Suitable gauges, and all 
necessary automatic controls; 
spiral copper water-heating coils 
in specified models of heating 
boilers. With all these quality 
features to offer at competi- 
tive prices, any Aldrich dealer 
should do good business. 


The widely-favored, 
skilfully-engi ed 
pendable Aldrich Burn- 
ers are made in 3 types 
and 5 models with ca- 

ee ps from 
-75 to. 1 —a range 
sufficient to handle prac- 
tically any oil-burning 
demand. 



































DATA AND PRICE LISTS . « « 


COMPANY 


} 
| WRITE TODAY FOR COMPLETE 










105 EAST WILLIAMS ST., WYOMING, ILL. © 3h ie ade 
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(Continued from page 179) 


Air Compressor 
Valve Has Nylon Disc 


No. 3628—Manning, Maxwell & Moore, Inc., Bridge; ort 
2, Conn., has developed a new safety valve for air c m- 
pressors, utilizing a nylon disc. 

The valve is provided with a stainless base and c.d- 
mium plated cap and spring. The use of nylon as a 
material for safety valve seats is said to be new, and 
according to the manufacturer, it provides all the essen- 
tial characteristics of wear resistance, hardness, ang 
flexibility. The disc works against a bronze seat. 


Copper-Nickel Tubes Used 
In Heavy Duty Steam Coils 


No. 3629—Type H heavy 
duty steam coils for indus- 
trial and process heating 
have been announced by 
American Blower Corp., De- 
troit 32, Mich. Available in 
a wide range of sizes, these 
coils are designed for steam 
pressures up to 300 psi, for 
all high pressure continu- 
ous duty blast air heating 
applications, and for corrosive conditions. 

Copper-nickel tubes with copper fins are used, and 
the heating element is removable from the air tight 
casing. The tubes may be replaced in the heating ele- 
ment by means of heavy duty couplings; no welding or 
brazing is required. 





Automatic Suction Valve 
Controls Refrigerant Temperature 

No. 3630—A new snap action 
suction valve, type 732, has been 
developed by Alco Valve Co., St. 
Louis, Mo., to provide refrigerant 
temperature control in a single 
unit. 

The valve responds directly to 
actual load temperatures and does 
not require electrical wiring or ac- 
cessories. It is installed in the 
evaporator suction line and a remote or feeler bulb is 
located in the same way as a thermostat bulb. Auto- 
matic defrosting is obtained on the off cycle where the 
temperature is above freezing, and the narrow tempera- 
ture differential is said to minimize frost build-up by 
reducing the running or on periods. 

Nominal valve capacity is 4% ton, “Freon-12” or 34 ton 
methyl chloride. Line connections, both inlet and outlet 
are 4 in. FPT. 











Uses Interchangeable Inner 
Valves in Control Valves 


No. 3631—A line of restricted inner valves, used in con- 
trol valves offered by Fisher Governer Co., Marshalltown 
Iowa, has recently been announced. 

When used with the company’s interchangeable, re- 
duced trim, double-ported flow control valves, the valve 
port area may be ranged by installing a new inne 
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LEWIN-MATHES COMPANY <« + SAINT LOUIS, MISSOURI 
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That’s why Reynolds Aluminum is a better buy! 


@ Figure it out for yourself! Aluminum is % the 
weight of steel. That’s why . . . pound for pound 
... it gives 3 times the working area of conven- 
tional materials. So, check the price of the duct 
metal that you are using. Compare it with the 
cost of Reynolds Aluminum Utility Sheet. You'll 
find that you can’t afford not to use aluminum. 


And that’s just the beginning. This lightweight 
Reynolds Aluminum Utility Sheet saves you time 
and money both in shop fabrication and erecting 
on the job. What's more you deliver a finished 
installation of highest quality. Aluminum ducts 
require no paint, look better, are rust-proof and 
corrosion resistant and assure greater heating 
efficiency with quieter operation. 
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For complete information on Reynolds Alumi- 
num Utility Sheet for ducts contact your nearest 
jobber, Reynolds Sales Office or write direct to 
Reynolds Metals Company, Aluminum Division, 
2566 South Third Street, Louisville 1, Kentucky. 


IT’S FREE 
and full of facts. Write for 
copy of this 32-page illus- 
trated manual on Aluminum 
for Heating, Ventilating, 
and Air Conditioning. 
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yalve without changing the seat rings. This, says the 


manufacturer, offers advantages in meeting increased | 


capacity requirements due to plant changes, etc., in 


correcting hunting and poor control where the cause is | 
oversize valves, and in providing proper control in those 


installations, such as in power plants, where line stresses 


may be high and where full line size valves are used for | 
strength requirements but are not necessary from the | 


flow control standpoint. 


Safety and Relief 
Valve Resists Acids 

No. 3632—Farris Engi- 
neering Corp., 494 Commer- 
cial Ave., Palisades Park, 
N. J., has developed a line 
of corrosion resistant safe- 
ty and relief valves de- 


S signed principally for the 


process and petroleum in- 
dustries. 
Outstanding reductions 
in maintenance costs for 
installations handling cor- 
rosive gases and vapors are 
said to be accomplished by 
the use of a _ nickel-iron 
alloy containing molybdenum, silicon, and copper for 


the inserted nozzle and valve disc, and in certain models, | 


for the complete valve body, together with the complete 
isolation of all working parts behind a vaporproof 
“FarriSeal” curtain. The alloy used is “Hastelloy-C”, 
manufactured by Haynes Stellite Co., and the protective 
seal of rubber, neoprene, or any suitable flexible metal 


ae WA TER FOR CANADA'S 


FALCONBRIDGE NICKEL MINES 


—Twelve miles from Sudbury, Canada in the heart 
of the rich nickel mining area, two newly com- 
pleted Layne Well Units are now producing over 
3,000 Imperial Gallons of Water per Minute. 


_ Started in weather 30 degrees below zero, the two 


is attached to the disc at one end and the flanged disc | 


guide at the other. 
Other advantages are said to include the use of the 
nozzle throat, the high disc lift which is designed to 


permit full capacity discharge, a long-stressed, protected | 


loading spring, precision alignment of spring and disc, 
and a top-loaded, free acting disc guide. 

Valves are available with flange connections in sizes 
from % to 2 in.; with screwed connections in sizes from 
ly to 1 in. 


Develops Heating and Drainage 
System for Steam Heated Equipment 
No. 3633—The “Quik- 
Temp” heating and drain- 
age system for steam 
heated equipment has re- 
cently been developed by 
Fred H. Schaub Engineer- 
ing Co., Inc., 2110 S. Mar- 
Shall Blvd., Chicago 23, Ill. 
The main purpose of the 
system is to provide quick- 
er heating of equipment & 
and higher sustained oper- 4) 
ating temperatures at any 7 
given steam pressure. Large §f 
diameter metering units 
are installed in return lines in lieu of conventional 
traps. A liquid seal of water over the main condensation 
discharge port near the bottom of the accumulator is | 
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wells were drilled, equipped, tested and delivered 
without delay. Both wells are electric motor pow- 
ered and are providing water for the mines and 
for the townsite. Ore from these mines is shipped 
to Norway for refining. 

Layne Well Water Systems are widely used 
throughout Canada, serving cities, mines, paper 
pulp mills, air fields and army camps. As is the case 


_ elsewhere, these Canadian installations are highly 
_ efficient, produce large quantities of water and 
_ are exceptionally dependable in all kinds of 
| weather. 





For late literature, catalogs, bulletins, etc., 
address 


LAYNE & BOWLER, INC. 
General Offices: Memphis 8, Tennessee 


@ PUMPS for wells, lakes, rivers, reservoirs, irrigation 
—or for any use where large quantities of water must 
be producer at low cost. Sizes range from 40 to 16,000 
galions per minute. Write for Layne Pump Catalog. 


LAYWE wei ware 


INE PU SYSTEMS 


TURBINE PUMPS 


AFFILIATED COMPANIES: Layne-Arkansas Co., 

Norfoik, Va. * Layne-Centrai Co s Tenn. * Layne-Ne eepere Ce Mishawaka 
nd. * Layne-Louisiana Co 

ager oow Yo 


*. * Lowlsiana Well Ce Monroe la. * 

Co., New York “ity . Larne: worthwant Co., Milwaukee, Wis. * Layne 
Columbus, Ohio * Layne-Ps rn Seattle Was hington * Layne--Texae 

o.. " suston. Texas . Leaves Weste = co Kansas City Mo 

Co of Minnesota, Minneapolis Minne . 
Lenden, Ontario, Canada Layne iene 


. Layne. Western 
International Water seety Lada 
Americana, 5S. A., Mexico, D. F. 
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said to prevent steam passage, reduce flash steam loss, 
and thus, effect fuel savings. 

Shown here is the 8 x 48 in. accumulator designed to 
handle drainage from as many as 12 machines or units 
with total consumption up to 30 hp, It is built for work- 
ing pressures up to 150 psi. 


Separate Jacket Water Coolers 
Used for Oil Drilling Rig 

No. 3634—Recently there has been put into operation 
in California a drilling rig using an installation of jacket 
water coolers manufactured by Young Radiator Co., 
Racine, Wis. These are located remotely instead of 
mounted directly to the engines. The principal objection 
to the separate coolers in the past has been that they 
constitute another piece of equipment to be moved every 
time the drilling rig is moved; however, the company 
states that there are more than enough advantages to 
offset this previously considered disadvantage. 

The principal advantage is the power saving in fan 
loads. Using, for an example, an installation where ten 
105 hp engines are used, and assuming 12 hp fan load 
per engine if fans were on the engines, this releases 112 
more hp to apply to the drilling rig, since the separate 
cooler uses only eight fan horsepower. 

The cost of the separate coolers has to be considered 
in the overall cost consideration, but the cost is said to 
be largely offset by omission of engine radiators and 
fans. Other advantages are said to include: (1) removal 
of a great deal of heat within the rig which is an objec- 
tionable feature on engine powered rigs—the engine 










radiators do not have access to unheated air, freque: |y 
at least, and the heat is objectionable to the crews in ot 
weather, (2) elimination of the noise of high speed | 
from the rig, (3) by having water pumps on the sepa 
coolers, a constant flow of water can be distribute: 
all engines regardless of engine speed and engine p) 
performance, and (4) the separate coolers can be 
in to the cooling circuit of either the hydromatix 
electric drawworks brakes, thus dispensing with a c 
ing tower or other cooling equipment used for that | 
pose. 
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Measures High Vacuums in 
Refrigeration, Other Systems 
No. 3635**—The type Dm 
“Skanascope” vacuum mon- 
itor is an electronic device 
designed for the accurate 
indication of vacuum pres- 
sures in the 1 to 200 micron 
range. According to the 
manufacturer, Skaneateles 
Mfg. Co., Inc., 122 Dicker- 
son St., Syracuse 2, N. Y., 
the unit is used extensively 
by refrigeration equipment 
manufacturers because in 
pumping down units the 
gage measures all condensables, including water vapor 
The device is also used in servicing large air conditioning 
and refrigeration units in the field where equipment has 
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jaar CONVECTORS for hot 


Clean, Safe, Economical NUL 
with AIRTHERM «4° 


CONVECTORS 
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water and steam heating systems provide the 
desirable combination of convection and radiant 
heating. The attractive cabinets can be readily fin- 


ished after installation in any color to harmonize with interior decorations. 


AIRTHERM CONVECTORS are available in three cabinet styles—Type 
F, free standing or partially recessed; Type W, wall cabinet; and Type S, 


sloping top wall cabinet—in a complete range 
of depths, heights, and lengths. 

Have you recently investigated the advan- 
tages of specifying and installing conv ectors? 


A 


Write for new bulletin describing AIRTHERM $B Be ee 
711 South Spring Ave. « St. Louis, Mo. 


CONVECTORS. 
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Hed Y~ BY \ALVE MAINTENANCE 


EN EVERYWHERE ~~ 


LUNKENALIMIER 
LOU Uh) 


RENDER A SERVICE THAT IS ESSENTIAL 
—A VITAL LINK IN THE CHAIN OF 
INDUSTRIAL PRODUCTION 


. osesetoe you 


sx v0 


Located in principal industrial 

centers, Lunkenheimer Dis- 
tributors provide direct, readily accessible, time and 
money-saving service throughout the nation. 


In addition to supplying high quality, long life 
Lunkenheimer Valves, they render valuable aid to 
maintenance men in the solution of both operating 
and maintenance problems. 


This service is nothing new . . . Lunkenheimer Dis- 
tributors have been providing it for many years in 
the past, and will continue doing so in the future. 
For this established Distributor set-up is a basic, 
permanent part of the Lunkenheimer way — the 
better service way. 


Remember—you can always depend on your nearby 
Lunkenheimer Distributor for expert, willing assis- 
tance in any problem or difficulty involving valve 
maintenance or operation. Call on him! 


ESTABLISHED 1862 
THE LUNKENHEIMER C2. 
—~QUALITY’=— 


CINCINNATI 14, OHIO. U.S.A. 
NEW YORK 13 CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT, 316-322 HUDSON ST. NEW YORK 13, N.Y. 


TTT ee 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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| metal layout, and for woodworking, the device may be 


been opened to the atmosphere and must be pun >< 
down. 

Signals are registered by luminous tube units,  »p. 
nected in series with a pair of gage tubes whic! jy 
turn, operate a 3 amp inductive load relay for the ac 1s. 
tion of external apparatus. 


industrial Oil Burner 
Has Wide Capacity Kange 

No. 3636—A new heavy-oil burner of the horizc ita 
rotary type, with a capacity of 5 to 150 gpm, has ep 
announced by Preferred Utilities Mfg. Corp., 1860 Br. aq. 
way, New York 23, N. Y. 

The company’s “Voluvalve” and the air-oil contr: ! ip 
combination are said to provide an automatic thr: ttle 
control which assures the maintenance of an accurate 
combustion mixture throughout the entire rang: o/ 
high-low operation, regardless of the pressure, viscosity 
and temperature of the oil. A single, electrically ignited 
gas pilot is used. ~ 


Steel Tape Used 
in Beam Compass 


No. 3637—-A beam com- 
pass utilizing a retractable ™ 
steel tape has been devel- § 
oped by Omicron Co., 532 
W. Windsor Rd., Glendale 
4, Calif. Designed for use 
in architectural and engi- 
neering drawing, sheet 





used for radius settings up te 72 in. 

The tape retracts into a small die-cast case, and : 
brake lever is used to lock the tape in any desired posi- 
tion. Depressing a lever releases the brake. The ma- 
chined head will hold a standard drafting pencil lead, : 
steel scriber, or a common lead pencil. 


Redesigned Unit Heaters 
Incorporate New Fins, Tubes 


No. 3638—The horizontal, 
down flow, and blower type 
unit heaters offered by 
McQuay, Inc., 1600 Broad- 
way, N.E., Minneapolis 13, 
Minn., have been rede- 
signed from an appearance 
standpoint and now incor- 
porate the company’s 
“Ripple Fin” coil construc- 
tion. a 

The rippled tubes and 
fins, says the manufacturer, are designed to provide 
close adhesion between tubes and fins, proper turbu- 
lence of water, steam, or other gases within the tubes 
and turbulence in the air passing over the tubes. 
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sg are many positive advantages— 
the ultimate one being exact, known 
costs—in buying blowers completely as- 
sembled, packaged, ready to put on the 
line. It may seem a simple matter to buy 
wheels and then build housings for 
them. But it isn’t so simple—your prob- 
lems are innumerable, and your costs 
questionable. Besides, the combination 
may not be exactly right for efficient air 
delivery performance. 





Lau has an investment of thousands of 
dollars in engineering and equipment to 
say nothing of years of testing and re- 
search in order to produce standardized 
blowers with precision-matched wheels 
and housings for best possible perform- 
ance. Performance is a known quantity. 
Costs are known. Mass production facil- 
ities of this largest manufacturer of 
furnace blowers make it possible for Lau 
to offer you unmatched low prices for 
complete blower assemblies. If you've 
been thinking about building your own 
blowers, get all the facts first. Write. 


DAYTON 7, GHIO, 


IN THE COMPLETE ASSEMBLY, 
COST OF ALL THESE PARTS 
MUST BE CONSIDERED 


Wheel 
Shoft 


Bearings 
Collars 
Washers 
Nuts 


Bolts 


Bearing 
Suppor? 


Blower 
Support 


@ Motor 
Mounting 


® Cutoff 


Housing 
Sides 


Housing 
Back 


@ Blower 
Pulley 


@ Motor 
Pulley 


And, besides, there are labor, purchas- 
ing, warehousing, painting and stocking 
costs, material spoilage and woste, at- 
tendant merchandise losses, inventory 
costs, plant handling, and the cost of 
final assembly. If blower is not installed 
in the furnace before shipment there are 
additional, expensive packaging costs. 


AU BLOWER COMPANY 


WORLD'S LARGEST MANUFACTURER OF FURNACE BLOWERS 
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Horizontal unit heaters are available in 12 sizes with 
capacities from 96 to 1250 EDR steam. Down flow units 
are offered in 16 sizes from 136 to 2082 EDR steam, and 
a wide range of blower types provitie capacities from 497 
to 5495 EDR steam. 


Rock Drill Has 
Many Uses 


No. 3639—A new rock 
drill designated as the J-10 
“Utility Jackhammer” has 
been announced by Inger- 
soll-Rand Co., 11 Broad- 
way, New York 4, N. Y. 

It is said to provide au- 
tomatic rotation and uses 
standard “Jackbits.” By 
using adapters, star drills 
can be used to drill holes 
1% in. and under. Also by 
removing the rotation pawls or using round shanked 
tools it can be used as a light paving breaker or for 
chiseling and channelling. An oil reservoir, in the 
handle, supplies lubrication and is said to be one of the 
reasons for the low upkeep cost of the tool. 





Tube Fittings Designed 
For Heavy Duty Service 
No. 3640**—A new line of commercial tube fittings 


has been designed for heavy duty service and long life 
by Flodor Corp., 331 Frankfort Ave., Cleveland, Ohio. 
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The fittings are said to be unusually heavy and stro 2 
and are made of cadmium plated steel. They are me « 
in sizes from % to 1% in. 


Steam Generator Handles 
All Standard Grades of Oil 
No. 3641**—Fully auto- 
matic, packaged steam gen- 
erators in sizes from 20 to 
500 bhp have been devel- 
oped by Superior Combus- 
tion Industries, Inc., Em- 

maus, Pa. 

Units may be obtained to 
burn any grade of fuel oil 
including Bunker C, and in 
addition, they may be fur- 
nished to burn natural gas 
or with combination gas-oil equipment. Generators «re 
designed for pressures from 15 to 200 psi and are built 
in accordance with the requirements of the ASME, the 
National Board of Fire Underwriters, and the NEC 
When insulated with 2 in. of magnesia or its equivalent, 
they carry a written guarantee of 80 percent thermal 
efficiency. 


Company Organized to 
Form Tube Products 

No. 3642**—B & M Mfg. Co., 19 N. Harrison St., East 
Orange, N. J., has recently been formed to manufacture 
spirally formed tubular products under the trade name 
of “Spiralock.” 

















... your Best Bet to Cover a 
WIDE Range of Pressures. 


Yes, Klipfel No. 1’s are truly versatile—just one valve will cover a wide 
range of pressures—especially desirable where valves are carried in 
stock for unknown conditions; when pressure at the individual applica- 
tion is unknown or changes from season to season. 









is practically fool-proof. 


AUTOMATIC REGULATING VALVES 


KLIPFEL MANUFACTURING CQO., 


Dependable, too, for there is no dia- 
phragm, no stuffing box, no springs 
to get out of order. The Klipfel No. 1 


Sold through wholesalers everywhere. 
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APPLICATIONS INCLUDE: 


ain Reduction to Distributing Header 
Auxiliary Engines Vulcanizers 
Kettles lroners Dryers Pumps 
All services above 5 Ibs. 


Write DEPT. C-12 for 
BULLETIN NO. 144 


Describes and illustrates Klipfel’s complete line of 
reducing valves. 


HAMILTON, OHIO 
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Join the 


MARCH 
I DIMES 


JANUARY 15-30 


FIGHT 


INFANTILE 
PARALYSIS 


THE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS ~ 


FRANKLIN D ROOSEVELT FOUNDER 
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strained with a calibrating weight or spring. The plug 
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TO SAVE YOU 
PIPE WRENCH 
EXPENSE 











$ Xe 

No wrench housing 
repair cost — — or 
bother —— with a 


RizaIb 


@ It’s powerful, it’s easier to use, it’s trouble-free 
—and that guaranteed housing practically ends 
upkeep expense. Like millions of users, you en- 
joy the easy spin of the adjustment nut in all 
sizes, 6" to 60,” positive action jaws, handy pipe 
scale on hookjaw and comfort-grip I-beam handle. 
For efficiency and low cost, 
it pays you to buy the 
popular rimaip—see it 
at your Supply House. 





Gawaa- 


RIZAID Strap Wrench pro- 
tects polished pipe. 
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One product is a new tube with an improved int 
locked spiral joint. The increased mechanical stren 
of its construction is said to make possible the use 
lighter wall thicknesses. It can be made of any desi 
material available in strip form, ranging from car! » 
steel and galvanized iron to such alloys as stainless s' »| 
and monel. 


Other tubular products to be manufactured will .- 
clude spirally formed butted joint, overlapped jo: : 
and open seam tubing made from strip in various ma 
rials. 


aro : 


Oil Burner Motor 
Now in Production 

No. 3643—Jack & Heintz 
Precision Industries, Inc., 
Cleveland 1, Ohio, has 
started production on a 
newly designed electric mo- 
tor for oil burner applica- 
tion. 

The new motor, type 
C1604-25, is a 1/6 hp split 
phase unit designed to op- 
erate on 115 volts, 60 cycles, 
at a constant speed of 1725 
rpm. A manual reset overload protector is provided. The 
unit is totally enclosed, provides optional rotation, and 
has a standard NEMA two-lug mounting flange. 





Electrolytic Unit Designed to Prevent 
Corrosion, Scale Formation 

No.3644**—The “Beco Cell” is a self contained meta! 
unit which is designed to remove old scale and to prevent 
corrosion and scale formation, together with priming 
and foaming in boilers, tanks, treaters, and wherever 
steam and hot water are used. 

The device is submerged in the water and is said to 
generate a slight negative current which attacks and 
neutralizes foreign particles and substances, rendering 
them incapable of ionic attraction. 


Area Meter Measures 
Flow of Viscous Liquids 

No. 3645—A new electronically-operated area meter 
developed by Bailey Meter Co., 1050 Ivanhoe Rd., Cleve- 
land 10, Ohio, is said to measure accurately the more 
viscous liquids—black liquor, tar, chemicals, distillates 
and refrigerants; as well as the freer flowing liquids 
water, oil, gasoline, etc. 

This flow measuring instrument consists of a specially 
designed telemetering transmitter connected to a stand- 
ard company electronic receiver. The transmitter is in- 
stalled in the pipe line, much like a valve. 

The meter is said to have several advantages over 
other types of flow meters. Its installation is simplified 
as the recorder is constructed of packaged electronic 
components which do not need to be carefully leveled 
and are not affected by vibration. The recorder may be 
calibrated to read in terms of volumetric units thereby 
reducing errors due to density changes, and two trans- 
mitters may be connected to the same recorder ‘0 
measure the ratio, sum, or difference of two flows. 

The transmitter has a port area varied by a plug “e- 
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strained with a calibrating weight or spring. The plug | 
is designed to assume a position proportional to the rate | 


of flow. This results in a substantially constant pressure 
drop; usually 2 psi if a weight is used for calibration or 
10 psi if a spring is used. The plug is directly connected 
to the soft iron core of the telemeter transmitter and 
any movement of the plug causes a voltage ratio varia- 
tion in the telemeter circuit. This variation is trans- 
mitted to the receiver, which may be an indicator, re- 
corder and/or controller. The electronic receiver em- 
ploys an impedance bridge measuring circuit which is 
sensitive to any unbalance in voltage ratio and there- 
fore reacts to the movement of the plug. 


Offers Oil Filter to 
Protect Tools, Machines 

No. 3646* *—‘Micronic” 
oil filters, for industrial ap- 
plications where the effi- 
ciency and service life of 
tools and machines are de- 
pendent on kreping foreign 
material out of oil systems, 
are offered by Greer Hy- 
draulics, Inc., 454 18th St., 
Brooklyn 15, N. Y. 

The fluid enters the filter 
at the intake port and is 
directed against a shield 
which is designed to diffuse 
the flow and prevent im- 
purities from striking the 
filter element directly. The oil then flows through the 
filter element (Army-Navy specification AN 6236), then 
through a series of slots in the center shaft, and out 
through the discharge port. Sediment collects in the 
bottom of the shell and is eliminated through a drain 
port. 

The unit shown here is designed for 30 gpm at 250 
psi. Other sizes can be supplied depending on pressure 
and flow requirements. 





Equipment Shorts 


Allis-Chalmers Mfg. Co., Milwaukee, planned for a 
postwar employment increase of 50 percent which would 


f bring the company’s total employment to about 25,000. 


At the present time more than 31,000 persons are em- 
ployed and in several of the plants, located in areas of 
tight labor markets, additional personnel is required. 
President Walter Geist reports, “We have been happy to 
note an increasing spirit of cooperation between em- 





ployees and management, which is certain to mean a | 


more prosperous future for both the individual worker 
and the company.” 


Manning, Maxwell & Moore, Inc., Bridgeport, Conn., | 
has obtained a long term lease on a new factory building | 
in Stratford, Conn. Production of the company’s Ash- | 


croft gage line will be moved from the Bridgeport plant 
to the new factory, thus opening the way for the expan- 
sion of the Consolidated safety valve and American 
industrial instrument linés at the present Bridgeport 
location. 
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Clean threads fast on ‘/.” to 


1'/.” pipe with these smart little 


RibkIbs 
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@ Light, strong, eificient, mim=mm Nos. OR and 
11R ratchets give you quick perfect threads on 
¥" to 1%" pipe. Snap the size die head you want 
into the ratchet ring—it can’t fall out. No special 
dies needed for close-to-wall threads. Precision cut 
tool-steel dies. No. OR, 4%" to 1"; No. 11R, 4%" to 
1%." Buy at your 
Supply House. 


Free handy carrier for 
any group of sizes. 
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Equipment Shorts (Cont.) 


Because of stepped up production, Pittsburgh Lectro- 
dryer Corp., Pittsburgh, has announced immediate deliv- 
ery on its laboratory “Lectrodryer.” The unit, of alumi- 
num construction, is portable, is used for drying gases 
or air up to about 100 cfh, and is designed to adsorb 
about 550 grains of moisture before reactivation is neces- 
sary. 


Allegheny Ludlum Steel Corp., Pittsburgh, has accept- 
ed the counter proposal made by the War Assets Admin- 
istration for the sale of the government constructed steel 
plant in Dunkirk, N. Y. The plant, which was operated 
by Allegheny Ludlum during the war for the production 
of bullet core steel, will now be used for the production 
of stainless steel wire. 

The company has also purchased a 40 in. slab blooming 
mill from the Morgan Engineering Co., Alliance, Ohio. 
The electrically powered mill will be delivered in late 
1948 and will replace the blooming mill at the company’s 
Brackenridge, Pa., plant. 


Construction projects that will increase the manufac- 
turing facilities of six different divisions of Borg-Warner 
Corp. are under way or soon will start. The current 
construction work is part of an overall expansion pro- 
gram begun in 1940. Since then about $35 million has 
been spent or committed for improved or enlarged 
production facilities. 
























THE MARLEY COMPANY, INC. 
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American Rock Wool Co., Wabash, Ind., will const -y 
a plant in Birmingham, Ala., for the production of | 
rock wool, granulated rock wool, and wool batts. 
plant site was purchased from the War Assets Adm ,\:. 
tration and was formerly the Southern Detinning C dr, 
plant. Work to be done includes removal of exis in 
equipment, construction of new buildings, and cha 
in existing structures. 


a | 


QO 


H. B. Smith Co., Westfield, Mass., manufacture 
cast iron boilers, recently paid honor to its old 
employees at a testimonial dinner. Particular honor wa 
paid to 92 employees having service records of 25 year 
or more. Of these men, 19 have been with the compan 
over 40 years. 


= & 


Installation of a new Yoder electric resistance 
tube mill has been completed at the plant of Wheatland 
Tube Co., Philadelphia. The mill is capable of produc: 
from % x 0.030 in. to 3 x 0.135 in. wall tubing or fro 
4 to 1 in. standard weight pipe. It forms, welds, remoy 
external flash, cools, sizes, straightens, and cuts th 
finished tubing into lengths from 4 to 20 ft. 


Air Reduction Sales Co., 60 E. 42nd St., New York 1 
N. Y., has announced the availability of an improved 
carrying case for transporting a welding or cutting outfi 
to the job. Torch, tips, regulators, hose, gloves, goggle: 
wrenches, and miscellaneous equipment can be carried 
in the 10% lb case which measures 22x 8x Qin. 


“Marley Medium Capacity Towers 
Fon Every Location 


Atop a building ... on the ground . . . obstructed from 
breeze ... in open, unobstructed site ... every location 
for a cooling tower constitutes an individual problem 
Complete Marley line includes a unit that accurately 
fills any requirement. 


SMALL SERIES VERTICAL INDUCED DRAFT TOWERS 


For Controlled Performance or to Enhance Architectural Design 


e@ Accurate predetermined temperatures 
@ Wood or steel casing to conform to building codes. 
@ Spray or wood filled as operating conditions require. 
@ Marley triple-effect drift eliminators. 


SERIES 200 ATMOSPHERIC SPRAY TOWERS 


For Open Location 


@ Unit built for lowest installation cost. 

@ Low pressure distribution for economical! operation. 
@ Prefabricated for ease of erection. 

@ Structurally strong for Ieng, trouble-free service life 
@ May be readily expanded for greater capacity. 


Marley Way . . . The Perfect Spray 
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eam | MARLEY oun 
meerens oe TOWERS 
KANSAS CITY 15, KANSAS 









maximum distribution 
at lowest pressure 
Absolute minimum of 
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EXECUTIVE CHANGES 


w. C. Newberg has been named president of the Air- | 
temp division of Chrysler Corp., Dayton, Ohio, to suc- 
ceed D. W. Russell who is retiring. Mr. Newberg joined 
Chrysler in 1933 as a student engineer. He has served 
in various engineering departments, and during the war 
was chief engineer of the company’s huge Dodge- 
Chicago plant where engines for B-29 bombers were 
produced. 
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The Fluor Corp. Ltd., Los Angeles, has announced its 
new managerial organization necessitated by the recent 
death of the company’s president and chairman of the 
poard, Peter E. Fluor. S. E. Meserve, vice president and 
general counsel, has been elected president. He has 
supervised the company’s legal affairs since 1926 and | 
was made a director of the corporation in 1937. W. E. 
Dunn, vice president and general manager, will now 
serve as executive vice president, D. W. Darnell, vice 
president and chief engineer, has been promoted to vice 
president and general manager, and J. P. Wiseman and 
T. H. Seavey, director of sales and manager of purchases 
respectively, were both named vice presidents. F. E. 
Fisher continues as secretary-treasurer. R. L. Merrick 
has been elevated to chief engineer. 
























P.S. Park has been named manager of the engineering 
service department of A. M. Byers Co., Pittsburgh, manu- 
facturer of wrought iron. Besides handling engineering 
problems dealing with the use of wrought iron pipe and 
plate in various fields, he has been instrumental in the 
development of radiant heating and snow melting sys- 
tems. 


The Burkay Co., Toledo, Ohio, has announced the RPicsSib No 65R 
* 


appointment of A. F. H. Scott as vice president in charge 


of sales of its heating products division. ln addition to ° ‘ 
having an exceptionally broad background in the heat- 10 second adjustment to size 


ing industry, he w ecial istant to the deput H 4 
industry, he was special assistant to ine deputy | instant-setting workholder 


administrator, Federal Housing Administration, from 
1934 to 1937 and was principal consultant to the Office of 
Price Administration during the early formation days 
prior to Pearl Harbor. 






















@ You can’t beat the self-contained 
semi-automatic 65R for speedy get- 
ready or smooth perfect threads. Its 
one set of high-speed steel dies adjust 

The recent appointment of N. B. Schreiber as board _ to pipe size in 10 seconds. Mistake- 
chairman and general manager of General Engineering proof workholder sets instantly — one 
& Mfg. Co., St. Louis, has been announced by directors | gcerew ty tighten, no bushings to bother 


yb company. A major development in sales plans has with. It cuts clean a te 1” to 2” Every 65R 
y been made by Mr. Schreiber in the appointment | t] ds f ith least k. Durab ya Aan 
of five regional sales managers. He is not related to | ast, wi a er . rable a perfect thread 
J. H. Schreiber, president of the company, who will all-steel-and-malleable. Save time and before it leaves 
continue to devote his full attention to the engineering effort—buy 65R at your Supply House. the factory. 


improvement and development of products. 























V. P. Black, who joined the Airtemp division, Chrysler | 
Corp., Dayton, Ohio, in February 1935, has been named | 
advertising manager of the division. After serving in 

various capacities, he took charge of advertising in 1939 | 
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PROBLEM: Condensate accumulates in 
coils due to lack of pressure when thermo- 
static regulating valve is throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION: Drain coils fast. Use trap with 
four to eight times capacity of actual 


high pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 


Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), etc., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 67 today for 
complete details of all Strong traps. 


a a 


STRONG, CARLISLE & HAMMOND COMPANY 
aN 1392 West 3rd Street 
‘soe Cleveland 13, Ohio Aon Sen 


OTHER STRONG STEAM SPECIALTIES 





196 





steam condensate rate. For medium or Swreng 80 Series 
ps SE 








Executive Changes (Cont.) 


and during the war he was manager of Airtemp C n- 
struction Corp., a wholly owned subsidiary. 


McQuay, Inc., Minneapolis, manufacturer of refrig.r- 
aticn and air conditioning equipment, has named C. T 
Bappler as its sales manager for the eastern division 
He is a former secretary of the Fin Coil Manufacturers 
Association and entered the refrigeration industry in 
1924. 


The appointment of R. W. Qualley as chief product 
design engineer has been announced by Meyer Furnace 
Co., Peoria, Ill. In his new capacity, Mr. Qualley wil) 
have charge of the development of new automatic heat- 
ing equipment for the Meyer and Weir lines. Another 
phase of his work will be the application of latest de- 
velopments to present products. He is a graduate of the 
University of Minnesota and is a registered professiona! 
mechanical engineer in the state of Ohio. 


Election of E. W. Meyers, Jr. as president of Trion 
Inc., McKees Rocks, Pa., has been announced by P. W 
Aitkenhead, who resigned as president to become chair- 
man of the board. The company, formerly known as 
the Pittsburgh Stove and Range Co., was reorganized in 
February to manufacture electrostatic air filters. 


Vapor Car Heating Co., Inc., Chicago, has appointed 
R. B. Neuman as director of publicity and advertising 
Mr. Neuman has been active in the Milwaukee Ad Club 
and at the present time is editor of Torch, the club's 
publication. He is also president of the Editors Asso- 
ciation of Wisconsin. 


The appointment of R. L. Towne as sales promotion 
manager for Rheem Mfg. Co., New York City, has been 
announced by H. C. L. Johnson, advertising manager 
Mr. Towne, who will make his headquarters in New York 
has had extensive experience in the heating business 


L. H. Benson has joined Tuthill Pump Co., Chicago 
as vice president in charge of manufacturing. He comes 
to the company with a background of mass production 
experience over the past 40 years with a number o! 
wellknown organizations. 


Baker Ice Machine Co., Inc., has appointed W. W 
Woodroof as manager of distributor sales in the refriger- 
ation and air conditioning fields. He will have his head- 
quarters at the company’s new plant in South Wind- 
ham, Me. 


G. E. Garthorne, A. L. Buonaccorsi, and J. E. Murray, 
previously of G. M. Richards & Associates, have an- 
nounced their association in the practice of electrical 
and mechanical engineering. The new firm is located 
at 1095 Market St., San Francisco 3, Calif. 
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NEW BOOKS & REPORTS 





Provides Overfire Air Jet Data 
For Commercial, Industrial Plants 

To provide commercial and industrial plants with an 
improved guide on how to design, construct, and install 
overfire jets for smoke prevention, Bituminous Coal 
Research, Inc., has published a revised and enlarged 
issue Of Application of Overfire Jets to Prevent Smoke 
From Stationary Plants. 

The publication, written by R. B. Engdahl, assistant 
supervisor, Battelle Memorial Institute, and W. S. Major. 
BCR development engineer, covers the cause of smoke 
and how the jet functions to keep smoke formation to 


a minimum. All example studies are now coupled with | 


PATTERSON-KELLEY ‘i 
Heat Exchangers 


Process EG uipament 


Aeat -“/ransfper 
‘SPECIALISTS 





drawings showing furnace views before and after over- | 


fire jet application. Drawings have also been added to 
show construction details of popular sizes of steam-air 
jets built from standard pipe and fittings. 

A feature of this new publication is the inclusion of 


“work sheets” for use in designing either steam or | 


plower actuated jets for any type of boiler furnace 


These work sheets carry systematic reference to the 
simplified graphs, tables, and formulas that are used in 


determining air tube size, tube spacing, number of tubes 
nozzle size, etc. 


Copies of this booklet, Technical Report No. 7, arc 


available from the technical information service of BCR 
912 Oliver Bldg., Pittsburgh 22, Pa. 


.Gives Minimum Requirements for Oil 


Burner, Storage Tank Installations ? 


For the purpose of insuring “the best” in oil burner | 


and accessory installations the Oil-Heat Institute of 
America has published qa booklet on Oil Burner and Oil 
Storage Tank Installation Standards. The standards 
apply to all types of oil burning equipment and in more 


or less general terms prescribe reasonable provisions | 
which are based on minimum requirements for good | 
efficiency and the protection of property and equipment. | 


After defining the terms used in the booklet and after 


mentioning the necessity for obtaining permits, it is | 
recommended that plans or sketches of the proposed | 
installation or alteration be prepared and submitted | 


to the proper local government official or to the inspec- 
tion department of the state insurance rating depart- 


ment. A table of thicknesses for tanks from 7 to 30,000 | 
gal capacity is given and it is stated that underground | 


and inside tanks are to be of wrought iron or steel. 


Standards for tank construction, and the installation | 


of inside, underground, and outside tanks, are given. 
Information is included on gravity feed tanks, pressure 
feed tanks, vents, filling, gaging, piping, valves, and 
pumps. Other topics covered include combustion cham- 
bers, burner installation, controls, preheating oil, and 
tests. ‘ 

It is to be noted that these standards do not constitute 
hardship rules and that much is left to the judgment of 
the installer. For example, “underground tanks shall be 
set on firm foundation where necessary to prevent 


floating they shall be securely anchored or weighted. | 
Inside storage and auxiliary tanks shall be securely sup- | 
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IN REFRIGERANT 
COOLERS 


The very essence of “air condition- 
ing” is the controlled transfer of heat. 


It was entirely logical, therefore, 
that Patterson-Kelley engineers, who 
have specialized for years in heat- 
transfer equipment, should turn their 
attention years ago to refrigerant 
coolers, condensers and other heat- 
transfer equipment needed in air con- 
ditioning and refrigeration systems. 


Today, Patterson-Kelley Equipment, 
coolers for example, is considered by 
many to be the standard for such 
installations. 


= @ 


~~ PATTERSON -KE. 


Y 
107 WARREN STREET, EAST STROUDSBURG, PA ne 


NEW YORK 17—101 Park Ave. PHILADELPHIA 3~1700 Woilnut St 
CHICAGO 4—Roilwoy Exch. Bidg. BOSTON 16—96-A Huntington Ave 


Representatives in Principol Cities 














LEXIBLE 


NIPPLES 


THEY BEND! 


® MAKE TOUGH 
JOBS EASY! 


@ SAVE TIME 
AND LABOR! 


© REDUCE Cost 
INSTALLATION: 


© INCREASE HEATER 
CAPACITY! 
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ments are breaking every previous record! 


jobber to centractor are some of the most strik- 
ing sales aids ever used for a plumbing or steam- 
fitting specialty. Large 4-color counter cards and 
explanatory stuffers that stop and sell at « glance, 
are available FREE to every jobber that stocks 


these items. They are proven profit makers! 


thank you for handling the line. 


The Fast Selling Paraccil: 
FLEXIBLE NIPPLES 


THEY BEND! 





are back again! 


THE "PARACOIL” FLEXIBLE NIPPLES have always been one of the fastest 


moving items on the jobber’s shelves. Every steamfitter and plumber 
that ever used them knows how they lick the problem of the “cockeyed” 


lapping, and the out-of-line pipe run. Now available once more, ship- 


Helping to keep these fittings moving from 


Write today for details—your customers will 


DAVIS 
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| ported by substantial incombustible supports to prev: 1: 
| settling, sliding, or lifting.” Outside underground tar «s 


and piping are to be tested to not less than 1% tin es 
the maximum working pressure, and burners are to be 
adjusted to give a CO. content in the flue gas of : o 
less than 8 percent. 

Copies of this 16 page booklet may be obtained f: 


OHI headquarters, 6 E. 39th St., New York 16, N. Y. 


_Psychrometric Charts Cover 


Low, Normal, High Temperatures 

The American Society of Refrigerating Engineers | 
issued ASRE Brochure on Psychrometry. This book!e: 
preprinted from the 1948 sixth edition and basic volume 
of the Refrigerating Data Book, includes three psych 
metric charts covering the low, normal, and high tem- 
perature ranges. The new charts are arranged for con- 


u 


| venient use and they are said to give precise results 
| through the use of enthalpy deviation lines drawn 


directly on the chart. In addition, adjustments for re- 
jected or added moisture may be readily made. 


Tables are included which make it possible to adapt 
the charts for solving problems when the barometer or 
altitude deviates from standard. The psychrometric 
tables on the thermodynamic properties of air and 
steam, which are included, were prepared by Prof. C. 0 
Mackey, Cornell University; the brochure was written 
by E. P. Palmatier, Carrier Corp., and D. D. Wile when he 
was associated with that company. 


Copies may be obtained from ASRE headquarters, 4 
W. 40th St., New York City, for $1.00 each. 


ASTM Standards on Coal and Coke 
Include Specifications and Tests 

In addition to some 33 specifications, methods of test: 
and definitions developed by the American Society for 
Testing Materials through the work of its committee D-5 
the 1947 Standards on Coal and Coke includes eight 
proposed test methods published for information and 
comment. 

Also included in the standards are 14 methods of test- 

ing coal covering such subjects as sampling according 
to ash content, laboratory sampling and analysis, sam- 
pling and fineness of powdered coal, test for size of an- 
thracite, sieve analysis of crushed bituminous coal, cubi 
foot weight of crushed bituminous coal, index of dusti- 
ness, and the free swelling index of coal. 
“There are three specifications covering the classifica- 
tion of coals by rank, by grade, and for gas and coking 
coals. Also included are methods of sampling and testing 
coke, together with definitions for such terms as the 
gross and net calorific value of fuels, as well as defini- 
tions for commercial varieties of bituminous and sub- 
bituminous coals. 

Copies of this 162 page, paper covered booklet can b 
obtained from ASTM headquarters, 1916 Race St., Phila 
delphia 3, Pa., for $2.00 each. 


Other Books and Reports Received 
Continuous Air Conditioning With the Heat Pump, ») 


| E. B. Penrod, head, department of mechanical eng! 
_ neering, University of Kentucky. Published in the Vol 
| 35, No. 4 issue of American Scientist, c/o Osborn Zoologi- 
| cal Laboratory, Yale University, 165 Prospect St., Ne¥ 
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Other Books and Reports Received (Cont.) 


Haven, Conn., pp. 502-524. Discusses basic fundamentals, 
coefficient of performance, theory and performance of 


earth to air, water to air, and air to air units, and also | 
summarizes test and design data on some commercial | 
and domestic installations. Data and a chart on com- | 


parative heating costs are included. 


Trends in Solid Fuel Research, by H. J. Rose, vice presi- 
dent and director of research, Bituminous Coal Research, 
Inc. An address presented at the fuels general luncheon, 


1947 semi-annual meeting of the American Society of | 


Mechanical Engineers and reprinted by the society 


(headquarters, 29 W. 39th St., New York City). As a | 


basis for concluding that coal will be used in enormous 
quantities and in synthetic chemical industries our tre- 
mendous reserves are cited and research and develop- 
ments in coal preparation and handling, gasification and 
carbonization, and in the coal burning gas turbine are 
discussed. 


Building Materials and Structures, Supplement No. 2 to 
Report BMS17—Sound Insulation of Wall and Floor Con- 
structions. Published by the United States Department 
of Commerce, National Bureau of Standards and avail- 
able from the U. S. government printing office, Washing- 
ton 25, D. C. at 25 cents per copy. This supplement 
reports the results of sound transmission measurements 
made on a number of additional types of constructions 
since the issuance of the original report in March 1939 
and the first supplement issued in December 1940. 


Modern Views on Ventilation, Warming, and Cooling, 
by G. P. Crowden and T. C. Angus. Published in the 
Vol. 159 issue of The Practitioner, 5 Bentinck St., London, 

1., England. Discusses the broad general principles 
governing British practices in heating and ventilating. 
While of no particular value to the American designer, 
it may be of interest from the standpoint of recom- 
mended comfort conditions such as 60 to 68 F dry bulb. 


Overfire Jets and Controls for Locomotive Smoke Abate- 
ment, by E. D. Benton. Identified as technical report 
No. 8 by Bituminous Coal Research Inc., 912 Oliver Bldg., 
Pittsburgh 22, Pa., 25 cents per copy. Contains detailed 
recommendations for the design, installation, and use 
of overfire air jets in locomotives. The report is based 
on results of studies at the fuel research laboratory, 
Battelle Memoria! Institute, and experience gained from 
applications to many classes of locomotives under a wide 
variety of operating conditions. 


Index to 1946 ASTM Standards, published by the Ameri- 
can Society for Testing Materials, 1916 Race St., Phila- 
delphia 3, Pa. This 242 page index lists 1400 standard 
Specifications and tests. Copies are available at no 
charge. 
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UNIT HEATERS 
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Satisfaction depends on what is behind a name plat 


in construction...in materials... 


This cutaway view of Fedders Series 15 Unit Heaters shows the 
streamlined copper tubes. deep flanges extruded into headers, 
individual copper fins with large area bond to tubes 


in reputatior 


Also, Fedders full floating element mountings relieve expansion 
stresses between core and cabinet. Low final temperatures and 
quiet broad blade fans assure correct comfort distribution 


Write for bulletins covering horizontal and downblow models 


FEDDERS - QUIGAN 
CORPORATION 


BUFFALO 7, NEW YORK 
Representatives in Principal Cities 














© Order NOW for im- 
' me-iate delivery. 
Don't risk Fall 

+ shortages. Write 
for Catalog MTH 








Manufacturers of Fin Tube Surfaces 
Inquiries Invited 


1292-1298 Niagara St., Buffalo 13, N. Y. 











MEETINGS & CONVENTIONS 





Agricultural Engineers to 
Discuss Barn Hay Drying 

The winter meeting of the American Society of Ag: i- 
cultural Engineers, P.O. Box 229, St. Joseph, Mich., w |! 
be held at the Stevens Hotel in Chicago, December 15 1 
17. The extensive program will include three papers .: 
the uses of radiation in agriculture, to be presented 
Monday evening, December 15. On Tuesday morning 
December 16, the farm structures and rural] electric joint 
program will deal exclusively with grain and corn dry- 
ing. Continuing the program that afternoon, a portion 
of the session will be devoted to a symposium of brief 
reports on the 1947 results of barn hay drying research 
A discussion of these reports will be held at a round table 
session scheduled for that evening. In the aftern 
session of the farm structures program, December 17 
W. C. Krueger, Rutgers University, will present a report 
on the results of comparative studies of insulated and 


| noninsulated dairy barns. 








Technical Program to Feature 


NACE Conference and Exhibition 


The fourth annual conference and exhibition of the 
National Association of Corrosion Engineers, 67 Wall St 
New York 5, N. Y., will be held April 5 to 8, at the Jeffer- 
son hotel, St. Louis. The technical program will include 
symposia on cathodic protection, the chemical gas, and 
oil industries, protective coatings for metals, and salt 
water corrosion. The exhibition will feature displays 
showing equipment, materials, and methods for combat- 
ing corrosion. 


Sponsors Midwest 
Power Conference 

The 10th annual Midwest Power Conference, to be held 
at the Sheraton hotel, Chicago, April 7 to 9, will again be 
sponsored by the Illinois Institute of Technology, 3300 
S. Federal St., Chicago, in cooperation with nine mid- 
western universities and eight engineering societies. S. E 
Winston, director of the evening division at I[linois 
Tech., again will be director of the conference. 


To Hold West Coast 
Refrigeration Conference 

The 1948 Western Refrigeration Educational Exhibit 
and Conference will be held at the Palace hotel, San 
Francisco, April 30, May 1 and 2. The show will be 
sponsored by the Oakland and Golden Gate chapters 0! 
the Refrigeration Service Engineers Society. Reserva- 
tions should be made directly with the Palace hotel 


Foundrymen to Meet 
in Philadelphia 


W. W. Maloney, secretary-treasurer of the American 
Foundrymen’s Association, 222 W. Adams St., Chicago, 
has announced that the 1948 convention and foundry 
show will be held in Philadelphia, May 3 to 7. Most of 
the technical sessions of this 52nd annual meeting °=: 
the exhibit of foundry supplies, equipment, and products 
will be held at the Philadelphia Convention Hall. Fve- 
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ning sessions and special events will be held at down- 
town hotels. According to the announcement, ample 
hotel accommodations have been assured. Attendance 
is expected to break all previous records and many new 
and improved products will be on display for a world- 
wide castings audience. 


ASTM Announces 
1948 Meetings 

The American Society for Testing Materials, 1916 Race 
St., Philadelphia, has announced that the 1948 annual 
meeting will be held in Detroit during the week of June 
21-25, and in conjunction with this will be the Eighth 
Exhibit of Testing Apparatus and Related Equipment. 
Several Detroit hovels will cooperate, but headquarters 
will be at the Book-Cadillac. The 1948 committee week 
and spring meeting will be held in Washington, D. C., 
during the week of March 1-5. 


To Hold Catholic Building 
Convention and Exposition 

The National Catholic Building Convention and Expo- 
sition will be held June 30 and July 1-3, 1948 at the 
Stevens hotel in Chicago. The meeting and show, the 
first of its kind ever held, is being organized because 
uf the great backlog of church construction. Parishes 
and institutions with building or remodeling problems 
will obtain advice from experts who will conduct panel 
sessions on the many phases of parochial building con- 
struction. Various types of materials, equipment, and 
allied requirements of churches, hospitals, schools, and 
convents will be displayed at the exposition. 

The announcement was made by convention president, 
the Very Rev. Henry A. Lucks, president of St. Joseph's 


of Indiana, Collegeville, Ind., after he and J. V. Malone, 


vice president of the convention organization, conferred 
with Samuel Cardinal Stritch of Chicago. The meeting 
and exposition, which has the approval and support of 
many church leaders, will be held by the National Cath- 
olic Building Convention and Exposition, Inc., 185 N. 
Wabash Ave., Chicago 1, Il. 


ACS Sets Dates for 
Chemical Exposition 


The dates for the 5th National Chemical Exposition by 
the Chicago section of the American Chemical Society 
have been set for October 12 through 16 at the Chicago 
Coliseum, according to Dr. L. E. Clifcorn, chairman of 
the ACS exposition committee. M. W. Hinson will again 
manage the details of this 1948 show. Headquarters of 
the Chicago section is at 1513 S. Wabash Ave., Chicago 5. 


1949 Heating, Ventilating, and 
Air Conditioning Exposition Scheduled 

The 9th International Heating, Ventilating, and Air 
Conditioning Exposition will be held January 24 to 28, 
1949, at the International Amphitheatre, Chicago. Dia- 
grams of exhibit spaces are now being prepared and will 
be mailed next month to previous exhibitors. As in the 
past, the show will be under the auspices of the Ameri- 
can Society of Heating and Ventilating Engineers and 
will be held in conjunction with the society’s annual 
meeting. 
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ibove: “VULCAN SUPERIOR”, 
with reversible jaws and adjust- 
ing handle on top. 2 sizes for 
pipe 1/8 to 4-1/2 inches. 


At right: “VULCAN” 
4 sizes for pipe 1/8 to 
8 inches. 





@ Williams“ Vulean Superior™ is an improved 
vise featuring “over-head” adjustment handle 
... making it easier and faster to use. Jaws are 
reversible providing double the service of con- 
ventional vises. It has larger capacity too. Each 


vise takes pipe 1/2” larger than other chain 


pipe vises of similar size. Like all Williams 


tools it is fully guaranteed. Sold by Industrial, 


Plumbing & Oil Field Distributors ev erywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 











Previously Announced 
Meetings and Conventions 


American Society of Refrigerating Engineers, 40 W. 40th 
St., New York City—43rd annual meeting, December 8 
to 10, Hotel Traymore, Atlantic City. 


Fifth All-Industry Refrigeration and Air Conditioning 
Exposition, January 26 to 29, Cleveland—sponsored by 
the Refrigeration Equipment Manufacturers Associa- 
tion (see show section in this issue for details) . 


Eighth International Heating, Ventilating, and Air Condi- 
tioning Exposition, February 2 to 6, Grand Central Palace, 
New York City—under the auspices of the American 
Society of Heating and Ventilating Engineers (for addi- 
tional details see ASHVE Journal Section in this issue). 


American Society of Heating and Ventilating Engineers, 
51 Madison Ave., New York City—54th annual meeting, 


* February 2 to 5, Hotel Commodore, New York City (see 


ASHVE Journal Section in this issue for details). 


Oil-Heat Institute of America, 6 E. 39th St., New York 
16, N. Y.—silver anniversary convention and exposition. 
April 5 to 8, Chicago Coliseum. 


Heating, Piping, and Air Conditioning Contractors Na- 
tional Association, 1250 Avenue of the Americas, New 
York City—59th annual convention, June 1 to 5, Hotel 
William Penn, Pittsburgh. 


Sixth All-Industry Refrigeration and Air Conditioning 
Exposition, the week of November 17, 1949, Cleveland— 
sponsored by the Refrigeration Equipment Manufactur- 
ers Association. 





for 50 cents each. 


Reports on Continued Studies 
Of Vapor Transmission 


Conventional frame walls constructed with an inter. >; 
finish having a vapor permeability rate equal to or |: x» 
than 1.25 gr per sq ft per hr per in. mercury vap yr 
pressure difference may be considered safe in regard 5 
moisture condensation in residential structures. T i 
degree of vapor resistance of the exterior finish is r >t 
as critical as the vapor resistance of the interior fini » 
To minimize effectively the formation of frost in re.- 
dential attics, ventilation of one air change per hc ir 
should be maintained, provided the attic door is made 
to fit tightly by means of a gasket and the ceiling bel.y 
is substantially vapor resistant. In calculating the hi at 
loss through a ceiling below an attic and where the attic 
is ventilated in an amount sufficient to safeguard agai.s' 
condensation, the heat loss due to such ventilation may 
be neglected without serious error. 


These are some of the conclusions reported in a bul!e- 
tin entitled Moisture and Temperature Control in Build- 
ings Utilizing Structural Insulating Board, by F. & 
Rowley, professor of mechanical engineering, M. H 
LaJoy, associate professor of mechanical engineering 
and E. T. Erickson, research fellow, University of Min- 
nesota. The report covers tests, in a full scale bungalow 
which were a continuation of previous studies on vapor 
transmission of structural insulating boards, sponsored 
by the university and the Insulation Board Institute. 

Copies of this 38 page, paperbound bulletin (No. 26 
may be obtained from the Engineering Experiment 
Station, University of Minnesota, Minneapolis 14, Minn 
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TIONING FOR COMFORT. 


been included. 


6 No. Michigan Avenue 





Now Only $2.00 for This Outstanding Book 
on Air Conditioning 


The Third Edition of 


AIR CONDITIONING FOR COMFORT 


by SAMUEL R. LEWIS 
288 Pages—-642" x 94%"—Cloth Bound 


Easy to understand .. . accurate .. . comprehensive ... these are the 
features of this third edition of Samuel R. Lewis’ well-known AIR CONDI- 


Fundamentals are fully and clearly covered. Correct procedure in design- 
ing complete systems for both residences and large buildings is explained 
step by step. In addition, considerable original data on such subjects as 
standards, noise control, measurements, and fire protection codes has 


Send $2.00 for a copy today to the address below. We know you will 
consider this one of the finest air conditioning books you have yet seen, 
but if you should be dissatisfied with it for any reason whatever, your 
money will be promptly returned to you. 


KEENEY PUBLISHING COMPANY 


Chicago 2, Illinois 
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RECENT TRADE LITERATURE 


For your convenience in obtaining copies of these 
bulletins, see coupon on page 179. If you write 
direct to the manufacturer, describe carefully 
what literature you want, as the number given 
first in each item is for use only when sending 
requests to Heating, Piping & Air Conditioning. 





Adjustable Air Diffuser 


No. 6692—A new catalog and engineering data book 
(bulletin K-20) on “Kno-Draft” adjustable ceiling air 
diffusers has been issued by W. B. Connor Engineering 
Corp., 114 E. 32nd St., New York 16, N. Y. Said to con- 
tain all the information and data necessary for the 
proper selection of air diffusers, the manual is offered to 
architects, engineers, and contractors. Beside data on 
diffuser types and accessories, much information of a 
general nature on the subject of air diffusion is included. 
Copies of the handbook may be obtained from the manu- 
facturer by request on company letterhead. 


Air Conditioning and 
Refrigeration Plant Expansion 

No. 6693—-Carrier Corp., 302 S. Geddes St., Syracuse 1, 
N. Y., has published a 16 page booklet describing its $12 
million expansion program which is highlighted by the 
acquisition of a new plant giving the company an 
additional 660,000 sq ft of manufacturing facilities. A 
few air conditioning and refrigeration installations are 
illustrated. 


Air Conditioning Systems 


No. 6694—Bulletin No. 505-C, issued by the Frick Co., 
Waynesboro, Pa., has been prepared to explain the 
fundamental differences in the various types of air con- 
ditioning systems recommended by the company. Unit 
systems, the multiple unit system, the controlled air 
volume system, the automatic bypass system, the direct 
system, and cooling with chilled water are described and 
illustrated. Some of the company’s equipment is also 
illustrated. 


Air Drill Hose 


No. 6695—Hewitt Rubber Div., Hewitt-Robins Inc., 240 
Kensington Ave., Buffalo 5, N. Y., has released a new 
descriptive folder on its “Monarch” and “Ajax” brands 
of air drill hose designed for heavy duty service in 
mines and quarries where resistance to hot oils and 
abrasion is especially important. 


Air Velocity Meter 

No. 6696—Hastings Instrument Co., Inc., P.O. Box 
1275, Hampton, Va., has issued bulletin No. 1047 covering 
its new air meter designed to measure air velocities from 
5 to 6000 fpm. The hot thermopile principle used in the 
design of the meter is briefly described and accessories 
are illustrated. 


Analysis of Gases or Vapors 


No. 6697—A new illustrated technical bulletin (No. 
1143), which describes the new “Micro-Gas” analyzer for 
the determination and analyzation of gases or vapors 
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IME 


PROVES 


Galvanized zinc-coatto) Sheets 
Stay Stronger Longer 


1 34 YEARS. . . Erected in 

1913, and covered with 
heavy gauge galvanized sheets, 
this Tennessee concentrating 
plant of the A/Z Company, pic- 
tured at left, is still in excellent 
condition after more than three 
decades of service. Painted with 
Gray Metallic Zinc Paint in 1932. 


my 50 YEARS... The galvan- 
ized metal roof on this old 
Missouri farm building has out- 
lasted the building itself, and is 
still in good condition after half a 
century of service. Industry and 
the farm have long depended on 
galvanizing to protect iron and 
steel against costly rust. Builders 
know that as long as iron or steel 
is zinc covered, it cannot rust. 


In building for the future, look to the past for proof 
of a building material's strength . . . durability . . . 
service. With galvanized (zinc-coated) roofing 
and siding you get the strength of steel . . . the 
rust protection of Zinc. So for low-cost, long-time 
service choose the building material that's proved 
by TIME itself . . . galvanized sheets. Send coupon 
for information about Zinc and how it helps keep 
buildings and equipment stronger longer. 


This “Seal of Quality” is 
your guide to economy in 
buying galvanized sheets. 
Sheets bearing it carry at 
least 2 os. Zinc per eq. ft. 


pr onaegr ae ee Ee 


Send me without cost or obligation 

the illustrated booklets I have checked. mY 
( Repair Manual on Galvanized Roofing and Siding 

(C Facts about Galvanized Sheets 

() Use of Metallic Zinc Paint to Protect Metal Surfaces 


Name 
Address__ 


Town SAS * 
Loo mem eemeseaeaeeeeaaeeea eaaneooned 
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within their toxic range, has been issued by Davis Emer- 
gency Equipment Co. Inc., 45 Halleck St., Newark 4, N. J. 
The bulletin tells how any gas that will ionize in water, 
with or without heat, can be determined and analyzed. 
It explains the operating principle of the unit and in- 
cludes a toxicity table for 73 gases or vapors. The table 
specifies the maximum allowable concentration for each 
and gives the authority for the determinations. 


Arc Welding 

No. 6698—Arc welding is being attacked in a way 
which is handicapping its application and promises to 
interfere with its future uses. The attack consists of 
writing into specifications expensive and impractical 
tests which have little to do with the excellence of the 
weld. This opinion, together with specific examples, is 
stated by James F. Lincoln, president, Lincoln Electric 
Co., 12818 Coit Rd., Cleveland, Ohio, in an article, Arc 
Welding Is Being Handicapped, recently reprinted by 
the company. 


Ball Bearings 

No. 6699—Jack & Heintz Precision Industries, Inc., 
Cleveland 1, Ohio, has published a new ball bearing 
catalog (No. 2001) which includes a section devoted to 
the company’s precision ball bearing production meth- 
ods. Millimeter equivalents, bearing specifications, and 
bearing equivalents are also included, as well as a com- 
prehensive chart explaining the standard AFBMA bear- 
ing numbering code. 





Bending Machines 

No. 6700—Specifications, capacities, available dies, a: 
other data on the production bending machines offer ¢ 
by Pedrick Tool & Machine Co., Inc., 3638-42 N. Lawren 
St., Philadelphia 40, Pa., are contained in a new 16 pa e 
bulletin. In addition to describing the various types 
the company’s benders, the booklet contains gener.) 
discussions on economic factors in tube bending, selec - 
ing a machine, bending applications, properties of s 
tions to be bent, standard radii, and section moduli | 
pipe and tubes. 


Built-in Motors 

No. 6701—The Louis Allis Co., Milwaukee 7, Wis., has 
issued bulletin 516-D, describing its type CT rolled shel! 
shaftless squirrel cage induction motors for built- 
drives. Details on electrical and mechanical feature: 
mounting, ventilation, and application are included. 


72, 


Computer for 
Corrosion Resistance 

No. 6702—A new tool for judging corrosion resistance 
of nonferrous and stainless steel alloys in slide rule form 
has been announced by H. M. Harper Co., 2620 Fletcher 
St., Chicago 18, Ill. The instrument classifies the resist- 
ance of 13 nonferrous and stainless steel alloys in 142 
corrosive applications with degrees of excellent, good, 
fair, and no good. Footnotes broaden its scope of appli- 
cation to include most of the common uses and many 
unusual ones. The company manufactures fastenings 
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BINKS TYPE “S” 
30 STANDARD SIZES 
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A Binks Type “S” Cooling Tower is ideal where there is natural 
air movement. This improved model is widely used for cooling 
condenser circulating water from refrigeration, and air condi- 
tioning compressors . 
engines . . . for cooling water and other liquids from manufactur- 
ing processes. 

Standard Binks Type “S” Atmospheric Spray Cooling Towers 
are built in 30 sizes with capacities from 10 to 1200 G.P.M. This 
eS wide range of sizes enables you to buy the best 
| in cooling towers for any size installation with- 
| out the added expense of a custom built tower. 


SEND NOW FOR BULLETIN 800 


A data-packed booklet about Binks “S” Cool- 
ing towers, their specifications, capacities and 
much other helpful information. 


THERE IS A BINKS COOLING TOWER FOR EVERY WATER COOLING JOB 


> » MANUFACTURING COMPANY 
| Binks baie : ; 


there's a Binks atmospheric cooling 


tower to fit your particular needs 





. . for cooling all types of water-jacketed 
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NOW... Keep Larger Systems 


install New Large-Capacity, Rechargeable 


rR Ap) per 


DRIER 
FILTER 
STRAINER 


@ With a rating of PD to 5 tons Freon these new larger 
A-P TRAP-DRI Drier-Filter-Strainers give you a welcome 
“break” on cleaning out larger systems, as well os pro- 
viding for those small systems which need a larger capac- 
ity drier for preliminary cleanout. Now all your systems 
up to 5 tons Freon may be given the extra protection that 
means so much to improved system efficiency, avoidance 
of common troubles and service difficuities due to moisture, 
dirt, solder particles, scale, sludge and other impurities. 


The new larger A-P TRAP-DRI starts cleaning up your sys- 
tem immediately. Offering minimum pressure drop, it pro- 
vides a filter unit as effective as a 900-mesh strainer 
(removing materials as small as 5 microns in size) .. . 
plus a highly-efficient and adequate charge of Silica Gel 
—53.7 cubic inches. This drying agent may be removed 
ond replaced, or dried ovt and re-used. 


Install the mew A-P TRAP-DRI in your larger refrigeration 
systems — for improved operation, savings in service 
time, greater satisfaction and cost-savings for your cus- 
tomers. You'll find them at leading refrigeration whole- 
salers — or write for latest bulletins. 


VERSATILITY SIRE TE FO RES. 
lier 


IN INSTALLATION leo 


The mew TRAP-DRI is supplied in two Cross Section showing: 
types: Model DF-4, with V2 male flore; (a) Screen at inlet dif- 
or DS-5, with %'° sweat connection. fuses refrigerant into 
Hef may be easily connected to %"* Silica Gel. 

4”, Me, Me" of even %'* tubing if bs : 
desired. This ready versatility mokes (B) Silica Gel drying 
the new TRAP-DRi odaptable to ao wide ent (53.7 cu. in.) 
variety of systems. (C) Honeycomb filter 

element traps impurities 


AUTOMATIC PRODUCTS COMPANY sx" rmot'"er serene 
2460 North Thirty-Second Street 1 a 
Milwavkee 10, Wisconsin Se aettr 
Export Dept., 13 East 40th Street, New York 16, N. Y. 








REFRIGERANT 


‘DEPENDABLE vatves 


STOCKED AND SOLD BY GOOD REFRIGERATION WHOLESALERS . . . 
MENDED AND INSTALLED BY LEADING REFRIGERATION SERVICE ENGINEERS 





RECOM- 


Heating, Piping & Air Conditioning, December 1947 











@ Refrigeration equipment, tending to decrease in effect- 
ive capacity after a number of years in service, creates 
many production bottle-necks. 

These can be opened up and production increased by 
installing a Niagara Aeropass Condenser (typical re- 
sults: 10% capacity increase... plus 23% power saving 
.-.- 95% of condenser water saved... with no addition 
to compressor equipment). 

This performance is sustained for long life since the 
Niagara Aeropass Condenser lowers the condensing 
temperature to prevent any scale deposit on condenser 
tubes and effectively keeps oil from accumulating in the 
refrigerant lines. 

In addition, with the patented Niagara © Balanced 
Wet Bulb Control”, the Condenser will automatically, 
and for the year ‘round, hold the head pressure to 
the minimum practical point for proper refrigerant 
distribution. 


For complete description, write 
for Bulletin 103HP 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
405 Lexington Ave., New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING HEATING ® DRYING 


NIAGA RA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 











and specializes in brass, bronze, monel, and stainless 
steels. 


Control of Radiant 
Floor Panel Systems 


No. 6703—“The building owners’ primary concern is 
comfort, and comfort is what the average floor type 
panel heating system cannot and does not provide,” 
according to a feature article in the October (Vol. 6, 


‘YNo. 11) issue of Weather Magic, house organ of The 
/e Trane Co., La Crosse, Wis. In this article, the first in a 


series on the control of panel heating systems, the dis- 
cussion is confined to floor type panel systems in which 
copper or steel pipes are embedded in concrete slabs. 


In support of this stand, which is certainly at variance 
with much of the currently published material, comfort 
is simply defined as an environment which is warm 
enough to allow the occupant to wear conventional in- 
door clothing without discomfort and cool enough so 
the occupant does not have to perspire or lose excess 
heat. Convector-radiator heating, in which comfort is 
attained by control of room air temperature, is briefly 
mentioned, and the authgr stresses that in floor panel 
heating systems, comfort can only be obtained when 
the room air temperature is reduced as the outside 


temperature decreases. 

According to the discussion, this is both necessary 
and generally impossible because a decrease in outside 
air temperature necessitates a higher panel temperature 
to handle the increased load. This, in turn, reduces the 





Type 3-A, Type D, Type C 
Type 3-A-3 to 50 Horsepower. 
Type D-34 to? Horsepower. 
Type C-Same size as Type 
D, but faster for steam, idea! 
for gravity return, 
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“STEAMBOILERPLANTS” 


Make More Money for YOU 


because ape McKee Eclipse Boilers are built “Better Than Code”. They 
* require little service, so you keep the profits you make! 
>< Being Gas-fired, they produce Hot, Dry Steam, FASTER, for 
* many applications from garment pressing to chemical plant 
processing. 


Bac They supply Steam “RIGHT-AT-THE-JOB”— close to the 
* application; save space; save steam; save money for your customers. 


heat loss of the body to surrounding wall, floor, a 
ceiling surfaces. To maintain a proper body heat bala: 
the room air temperature will have to be decreased, |} 
the room air absorbs heat by convection from the fi or 
panel and by secondary convection from surfaces hea‘ +d 
by radiation from the panel. Thus, there is no sim, | 
control of the room air temperature. 

In regard to the problem of sluggishness or sy 
response to controis, it is pointed out that for a 20 x 2 
ft radiant pane! in a concrete slab such as is commo))|) 
used in the installation of floor panel systems, calcu. 
tious show that a 10 percent reduction in heating k 
would require 2.7 hr in order to achieve equilibrium | 
the new load condition in the panel. Practically speak- 
ing, this is considered conservative because in n 
systems water circulation is continuous. 

To overcome this problem the building must hav: 
a lag similar to that in the panel. This calls for the 
structure to be built of concrete, and it is stated that 
actually few buildings are so constructed. In fact, says 
the author, the usual installation is a concrete slab 
with a frame structure. A statement that “it is prac- 
tically impossible to provide satisfactory control of : 
concrete panel in a frame building” is cited in furthe: 
support of the article’s conclusions. This statemen: 
appears in a control manufacturer’s manual on radiant 
panel heating. 

The problem of thermal lag caused by solar heat gain 
is stressed and a chart is used to show the influence of 
periodic sunshine on two unheated homes; one a sola! 
type, the other of conventional design. 


2. 


Gas Fired 


4 = They’re a “Complete Package” — A Factory Built Unit, ready 
* to make simple connections to gas and water supply. 


5 — They Install Faster, Steam Faster, and so SELL FASTER: 
* Quicker Turnover; More profit for you! 


Write for complete details on STEAMBOILERPLANTS and our 


co-operation with Heating Engineers and Contractors. 


ROCKFORD, ILLINOIS 
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You ban Get lt QUCKER 
STEWART 


NEW IMPROVEMENTS — NEW APPEAL IN 
HIGH VELOCITY OUTLETS 


Improved throughout, the Stewart line of Outlets, 
Scoopaires, Wall and Baseboard Registers, will find a 
greater market than ever before in 1948. These re- 
designed units offer added beauty, more efficient diffu- 
sion control, easier adjustment. Yet, they are com- 
petitively priced, with shipments being made prompt- 
ly. All popular types and sizes for air conditioning, 
heating and ventilating systems. Special sizes and 
shapes—including outlets curved to conform with con- 
tours—quickly produced to your specifications. 


“BRE STYLE DD 


i=aee ' (2 Banks) 
<r ee fame | F Individually 
° = sr ige ie Adjustable 
~— re Face and 
Prrrr:::(' | Rear Bars 


@ STYLE DDV is one of 8 variations of Stewart High Velocity 
Otlets. By means of a detachable key, all bars are adjustable 
fer directing air straight and at various right-left or up-down 
angles. Style DDV has vertical face bars and horizontal rear 
bars. Style DDH (not shown) has horizontal face bars and ver- 
tical rear bars. This type of outlet is made in popular sizes with 
or without lever-operated, multiple volume valves. Matching in- 
takes are available. OUTLETS CAN BE SUPPLIED TO FIT 
CONTOURS OF CABINETS FOR ROOM COOLERS ‘ , a 
A squirrel has a hard time making a living. 





He can’t afford to do useless and unprofitable work. 
So, he inspects every nut he picks up. If 
STYLE 9] | he gets hold of a bad one, he throws it away. 


The plumber or steamfitter doesn’t have 


to inspect “K” fittings. Bad ones are thrown away 
Single Damper | at the factory. This saves the work and 


Lever-operated 


Wall Register . : oe 
grief which would result from misalignment, leaks, 


call-backs. 
Insist on “K”’ fittings. 


@ STYLE 91 is from the series 70-90 of Wall and Baseboard 


Registers made with single dampers, or multiple-valve dampers. 
both lever operated. Face bars of the 90 series are horizontal ® Standard and Extra Heavy Cast-lron Screwed Fittings 


and set ewe at a = Kee angle. Face bars sae 70 series ®@ Standard Flanged Cast Fittings 
are vertical, set straight. Setting keys are furnished for user to : ; 
alter bar settings. Matching, fixed bar grilles are available. © Standard end Exton Reavy Companion Mitings 
®@ Drainage Fittings 
: : Catalog on request 
Send for literature and prompt quotation 


on your requirements KUHNS BROTHERS co. 
Dayton 1, Ohio 


PRECISION FITTINGS 


‘MANUFACTURING MPANY 
COMBINED MARKET FACILITIES at Malle- 
able Iron Fittings Co., Branford, Conn., and 
ot Kuhns Bros. Co., Dayton, Ohio. 


\ 
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Electric Control Motors 
and Motorized Valves 

No. 6704—A six page article on electric control motors 
and motorized valves by S. D. Ross of Brown Instrument 
Co., Div. of Minneapolis-Honeywell Regulator Co., 4534 
Wayne Ave., Philadelphia 44, Pa., is contained in the 
Vol. 3, No. 1 issue of Instrumentation, the company’s 
house organ. The article provides basic information for 
the proper application of two common designs of electric 
power units offered by the company. 


Electric Motor / 

No. 6705—Bulletin’ 2760, issued by Fairbanks, Morse 
& Co., Chicago 5, Ill., provides detailed information on 
the new “Axial Air-Gap” motor which ranges in size 
from 1/3 to 10 hp. Principles of the motor are said to 
be revolutionary in that the magnetic lines of force 
follow a path parallel to the shaft or axis of rotation. 
Outstanding features are said to include space and 
weight reduction, improved appearance, and the sim- 
plicity and speed with which it can be serviced. 


Flow Meter 

No. 6706—A new 12 page illustrated bulletin (No. 35- 
83A) on the “Adsco” flow meter of the orifice type for 
indicating, recording, and integrating the flow of steam, 
gas, and air has been released by American District 
Steam Co., North Tonawanda, N. Y. Details of construc- 
tion, data on orifice plates, etc. are included. 


Glass Fibers 


No. 6707—“Vitron” glass fibers together with the plant 


ow EB STE R 
Series F600 
GAS BURNERS 


50,000 to 
10,000,000 Btu. 








The Series F600 Burner operates on 
straight natural gas and mixed gas to 800 
Btu. Gives perfect horizontal distribu- 
tion. Fully automatic controls—that op- 
erate properly—can be easily applied. 


Surface Combustion Corporation 
TULSA 





THE WEBSTER ENGINEERING CO. 


— DIVISION OF — 





and manufacturing facilities of the recently for: eq 
Glass Fibers, Inc., Waterville, Ohio, are described i. . 
new bulletin. The fibers, which are said to have char i. 
teristics of benefit to weavers, braiders, and fabricat rs 
are plied into continuous filament yarns of stand or¢ 
types and sizes to meet particular needs. While m ch 
of the production to date has gone into electrical ins. \a- 
tion, the manufacturer states that glass fibers may by 
used to great advantage in a variety of application: 
which include electric motors, generators, transform»rs 
and controls, many types of laminations, welding c ur- 
tains, fire screens, filter cloth, underground pipe, nd 
hose. 


Hard Overiay Welding 
For Equipment Salvage 

No. 6708—An eight page bulletin describing the 
cific procedures involved in industrial equipment salvag 
welding with various gas and are rods for producing 
hard overlay at low temperature, has been released b 
Eutectic Welding Alloys Corp., 40 Worth St., New York 
13, N. Y. Several new alloys for the hard overlay proces: 
are featured analytically by means of charts, data, and 
illustrations. The bulletin is included in the Vol. 4 No. § 
issue of the company’s house organ. 


e- 


Heating Equipment 

No. 6709—Mechanically bonded heating coils, convec- 
tor-radiators, and unit heaters, together with valves 
traps, circulating pumps, and flow fittings are briefly 
described and illustrated in a new eight page booklet 
released by The Trane Co., La Crosse, Wis. 














GAS BURNERS 


For use in heating 
boilers, power boilers 
—in any metal firebox 
or sectional boiler. | 

Adaptable to any fire 
box shape or size. 

Handles various gas 
pressures and effects low 
draft loss. 


Write for new illus- 
trated Catalog of 


Webster Burners 
and Controls. 








Toledo, Ohio 
OKLAHOMA 








Heating, Piping & Air Conditioning, December 194! 











TTT 
dates te i 


> TA 





One-man One-shift Semi- 
Z0i\Automatic Plant Makes 42 
Py iTons of Ice Daily. 


A 
-~ 


. by Birds Eye-Snider 





s,fated at —35° 
ennsylvania. 


Frozen Foods Stored at -10° 


rick-Freezer Tunnel oper- 
F. at Lancaster, 


" cle 
Pratt & Whitney Keep 
This Room at 68 deg. 
F, the Year ‘Round. 


SINS 


" Refrigeration 


"Cold" down to 130 degrees 
below zero F. is now common 
in research and test work. 
Penicillin is dried at minus 
75. Foods are quick-frozen at 
minus 30 to minus 60: are 
stored at zero to minus 20. 
Ice is frozen commercially in 
brine at 16. Fresh foods are 
held at 34 to 36. Drinking 
water is cooled to 45. Air 
conditioning, at 70 to 85, 
tops the scale of refrigerat- 
ing loads. @ Whatever the 
temperature wanted, you can 
hold it most dependably with 
Frick Refrigeration. Sixty-five 


years’ experience says sol 


"ES 


mal 


~ a 


Test at -76° F. in a Refrigerated Laboratory of Bendix Radio. 


‘RICK «: 


WAYNESBORO, 


PENNA. 
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AIR CONDITIONING 
Scleuced 
by KORFUND 


A DJACENT to a 


broadcasting studio 
on the eighth floor of 
a New York building, 
this 2-cylinder, 2,050 
lb. compressor unit 
with speed of 650 RPM. 
10 HP motor at 1,700 
RPM, is installed on 
1,800 lb. concrete slab, 
and side-mounted on 
four Korfund LK/D 
Vibro-lsolators with 
Elasto-Rib pads. 


support the entire unit 


These 


with no disturbing vi- 
bration or noise trans- 


mission 


VERYONE knows that broadcasting studios 
have to be quiet. And since most broadcast- 
ing studios today are air conditioned, Korfund 
Vibration Control must keep air conditioning 
Korfund meets this test of 


vibration and sound control with especially 


noises off the air. 


designed Vibro-Isolator Units. 


Whether your air conditioning is in a restaurant, 
department store, hospital or theater, one of its 
Korfund Vibration 


Control is the answer to air conditioning oper- 


benefits is quiet operation. 


ating disturbance. Contact Korfund today for a 
discussion of your vibration and noise transmis- 


sion problem. No obligation, of course. 


KORFUND 


VIBRATION 
CONTROL 











Metal Tubing 


No. 6710—A handbook on the selection, sizing, layout, 
and installation of metal tubing circuits has been pub- 
lished by Parker Appliance Co., 17325 Euclid Ave., Cleve- 
land, Ohio. The handbook is said to make available all 
basic data underlying the techniques required for the 
design and speedy installation of metal tubing. The 76 
page manual covers system characteristics, choice of 
components, sizing, manipulation of flaring and bend- 
ing tools, circuit measurements and layout, together 
with selection charts based on the flow required, pres- 
sures handled under varying services, and temperature 
conditions for meter and instrument systems. 


Oil Burner 
Valves and Fittings 

No. 6711—Double seat, double seal copper tube fittings 
and tank and control valves for city gases and petroleum 
products are described and illustrated in a 12 page 
folder (No. 102) issued by Hays Mfg. Co., 12th and 
Liberty Sts., Erie, Pa. Fittings described include adaptor 
couplings, elbows, tees, unions, and caps. Oil burner 
products include tank fittings, globe valves, tank valves, 
three-way stop cocks, and graduated dial stops. 


Packaged Steam 
Generator 


No. 6712—Packaged steam generators in 13 sizes up 
to 300 hp and for pressures from 15 to 200 psi are briefly 
described in a new bulletin (No. 28) released by Cyclo- 
therm Corp., 90 Broad St., New York 4, N. Y. “Cyclonic 





Combustion,” a patented method designed to provi: 
complete diffusion combustion of gases and liquid fue ; 
is explained at some length. The generators are design: | 
to operate on any gaseous or liquid fuel. 


Pipe and Flue Welders 


No. 6713—The new F series pipe and flue weld 
manufactured by Thomson Electric Welder Co., Lyn 
Mass., are briefly described and are illustrated in t! 
Vol. 13, No. 10 issue of the company’s house orga 
Designed primarily for the salvaging and safe-endi: » 
of locomotive boiler tubes, these automatic machin: ; 
are also used extensively for pipe welding. 


Plastic Coated Pipe 


No. 6714—The story of the development of plast 
coated drill pipe for drilling oil wells in highly corrosi\; 
fields is told in a 22 page booklet recently issued by 
Spang-Chalfant Div., National Supply Co., Grant Bld; 
Pittsburgh 30, Pa. The thermosetting plastic, which 
applied to the inside of the pipe, resists the corrosiv: 
action of acids, alkalies, and salt. The bulletin also 
describes the preblem of corrosion fatigue, its economic 
considerations, and the development of a similar coating 
for tubing used in producing wells. 


Protective Coating 


No. 6715—A 12 page catalog giving details on the 
chemical and physical properties, application instruc- 
tions, and other pertinent data on protective coatings 
is now available from Amercoat Div., American Pipe and 


HORIZONTAL 
ROTARY 















OIL BURNERS 


FOR PERFECT HEAVY OIL BURNING 
UNDER ALL OPERATING CONDITIONS 


Wodels Avactable 


SQUARE FEET 











GALLONS BOILER 

PER HOUR H. P. STEAM RAD. 
MINIMUM 2 6 soo 
MAXIMUM 165 500 64,000 

















ACE ENGINEER 


4 we } ’ 6 cag fitinerts 





Custom Engineered Ol Bunning Systems Since 1931 
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AFTER MORE THAN 
15 YEARS FIGHTING 
2-WAY CORROSION 


HERE 1S ANOTHER EXAMPLE 
of the type of industrial venting 
service provided by Transite In- 
dustrial Vent Pipe. 


For more than 15 years, this 
Transite stack at the Waterbury, 
Connecticut, plant of the Chase 
Brass and Copper Company has 
been exposed to conditions so se- 
vere, that the pipe previously used 
had to be replaced at frequent in- 
tervals. Its interior is constantly 
subjected to the destructive action 
of corrosive acid fumes .. . its ex- 
terior to the aggressive attacks of 
weather. Yet, despite this double- 
barreled attack from corrosion, it 
has required but very little main- 
tenance and is still on the job today. 


If you have a venting problem, 
this asbestos-cement p'pe may 
prove a practical solution. Highly 
resistant to many of the corrosive 
gases, vapors and fumes met in in- 
dustrial operations, it is providing 
long-term, low-cost performance 
in many industries. Rustproof and 
weather-resistant, Transite needs 
no painting. And it comes in sizes 
up to 36" in diameter, with a full 
line of Transite fittings to assure 
corrosion resistance throughout 
the system. 


Data Sheet Series DS-336 gives 
you complete details and is free on 
request. Write Johns-Manville, 


Box 290, New York 16, JM 


N. Y. for your copy. 





Foundry 
Furnece 
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TRANSITE '\:""" PIPE 


Heating, Piping & Air Conditioning, December 1947 


BEND COLD PIPE 
QUICKLY, EASILY 





@ Speed piping installations this efficient, easy, economical 
way .. . make “on the job” bends in pipe up to 44” with 
a GREENLEE Hydraulic Bender. 

With a GREENLEE one man 


uniform bends in a few minutes. You save greatly througn 


makes smooth, accurate, 


elimination of manufactured bends, many fittings, and the 
work of threading them. And, in timesavings alone, the 
GREENLEE pays for itself quickly. 

Simple to operate, easy to carry, set up, and shift from 
job to job ... lets you bend pipe exactly where and 
when you want it. Ideal for radiant heating 
jobs. For complete details write for free 
folder S-121. Greenlee Tool Co., Division 
of Greenlee Bros. & Co., 2352 Twelfth 


Street, Rockford, Illinois. 


SEE US AT THE EXPOSITION FEB. 2-6 
BOOTHS 535 G 536 GRAND CENTRAL PALACE 


= 
GREENLEE 

















BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof... re 
duces installation costs to 
a minimum .. . eliminates 
electrolysis and corrosion 

+» « requires very little joint casing in piace ready for asphalt. 4. Asphalt 
trenching and field work.. poured in slot making a perfect seal. 
avoids extra cost of weate 
and breakage . . . comes to 
you ready to install. In — * 


























short, D.1.P. is the perfect gon sream 
pipe for this type of job. REFRIGERATION 


Investgate D.I.P.!1 Write 
for detsils today. 


'teue ataia 


Durant 


INSULATED PIPE CO. 


1O1S Runsymede St. 
Pate Alto, Calif. 








Construction Co., P. O. Box 3428, Terminal Annex, Lo; 
Angeles 54, Calif. Catalogs are available for 10 major 
industries, giving technical information pertaining to 
each industry. 


Radiant Heating Y 
Installations 0 

No. 6716—What We Learned from 1000 Radiant Heat- 
ing Installations is the title of a 12 page booklet pub- 
lished by A. M. Byers Co., Clark Bldg., Pittsburgh 22, Pa 
General data from the company’s files on 1000 insta !a- 
tions are presented in this folder, and advantages s 
|as uniform heat distribution and fuel savings are cited 
Of the installations analyzed 28 percent were in com- 
| mercial buildings, 16 percent were in industrial struc- 
| tures, and 8 percent were in institutional buildings such 
|as schools, hospitals, churches, and libraries. In these 
| particular installations 93 percent used floor type coils 
| exclusively. There were no projects where wall coils 
|carried the load alone. In a number of installations 
| both floor and ceiling coils were used, and 95 percent 
of all coils were welded. Sinuous coils were used in 55 
percent of the structures and grid coils were used in 





~ 


'the remaining 45 percent. 


Refractory Backiug 
For Water Walls 

No. 6717—Geo. P. Reintjes Co., 2517-19 Jefferson St 
Kansas City, Mo., has issued bulletin No. 947 on its 
flexible, unit supported, insulated refractory backing for 
close spaced water walls. Features are said to include 
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pan Among these are: 








CRANE CO. PITTSBURGH PIPE & EQUIPMENT 
STATE OF VIRGINIA COMPANY 
E. 1. DU PONT NEW ENGLAND RADIANT 


HEATING COMPANY 
AMERICAN VISCOSE COMPANY 
MONSANTO CHEMICAL COMPANY = RIGGS _DISTLER COMPANY 


IDWEST PIPING & SUPPLY ILLINOIS CENTRAL RAILROAD 
COMPANY FREDERIC B. STEVENS, INC. 


AUSTIN SUPPLY COMPANY STONE & WEBSTER 


"American pan een 


FACTORY AND MAIN OFFICE; 
17 Furnace Street, Poultney, Vermont 
Export? Dept.: 21 State Seas Raen Wel Vom 4, 00. ¥. 














AlR-¥LO AUTOMATIC 
CEILING SHUTTER 
hal f bbe FOR 


ATTIC 
FANS 





TOP ViEW-- OPEN ~ - LESS MOULDING 


Built so they can be installed practically flush with 
the ceiling, AIR-FLO Ceiling Shutters present a re- 
fined, finished appearance. Their natural aluminum 
color blends with any decoration, eliminating need 
for painting, and no grille or winter cover is required 
Furnished in 5 different widths, single panel up to 
73” long. No op- 

erating mechanism 
shows. Built-in fu- 
sible link. Meets 
fire underwriters 
requirements. 
Write for illus- 
trated catalog 42- 
D of the complete 





VIEW FROM BELOW -- CLOSEO 


AIR-FLO line. (with moviding 
AIR CONDITIONING PRODUCTS CO. 
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Ure Water Column 


and Positive Automatic Level Control 


in a SINGLE UNIT with 


MAGNETROL 





® Here's the answer to a 
long-felt need—a new 
Magnetrol all-in-one-unit 
water column and boiler 
water level controller. Just 
check its advantages: It costs 
less, installed, than a sepa- 
rate water column and cross: 
connected controller. It's 
more reliable — no cross- 
connection piping to be- 
come clogged; also allows 
closer “‘following"’ of boiler 
water level changes. It re- 
duces boiler maintenance — 
only one blow-down instead 
of two. It's easier to install 
It saves space. 





—_—_—_—_——_ —_—_— 
The floot chamber in this all-in-one Magnetro!l has been made 
~HOEN ix FLANGE longer, and has tapped outlets for gauge gloss ond three try-cocks 
-—— conforming fully to A.S.M.E. Code Water Column Requirements 
Model W-251, illustrated, for pressures up to 250 ibs. Model 


is precision drop-forged W-126, pressures up to 125 Ibs. 


From raw billet to finished product, Phoenix Flanges MAGNETROL MEANS GREATER SAFETY 
Provides a truly fool-proof method of pump control, 


are forged by men who know precision work. That's 
3 ; d " low water fuel cut-off and low water alarm. (High 
why Phoenix Flanges always fill your needs exactly. water alarm ene cut-off function olse eveilable). Level 


That’s why they always meet ASA requirements and changes are transmitted Ge switching meshesion by 
. . magnetic action... mo bellows . . . no stuffing box 
ASME and ASTM specifications. ... 90 diaphragms .. . no electrodes. New “Unitary” 


The mild steel in these flanges is readily machined Switching Mechanism is completely self-contained — 

. : installed or replaced as simply os changing cells in a 

and welded... yet drop forging imparts a toughness flashlight. Switch spacing ond level differential easily 
that means long service under any conditions. ediusted. 

Get your copy of the Phoenix Flange Catalog to- 

day. It shows the complete line. MAGNETROL STANDARD MULTI-STAGE CONTROLS 


Incorporate oll the notable Magnetro! features. Normally provides 
2-stage control — upper stage starts and stops boiler feed pump, 
lower level controls low woter fuel cut-off or alarm, or both. A third 
level stege con be odded, for two-stage pump control. Model 251, 


p H Oo E % ix pressures up to 250 ibs. Model 126, pressures up to 125 Ibs 


> , MAGNETROL SINGLE-STAGE CONTROL 
Drop o1ged Model 249 (Pressures up to 250 Ibs.) ‘deol for low woter cut-off 


eeeeeeeeeeeeee FLANGES eeeeeeeeeeeew ond/or clorm function only, of low cost. 
Write for Bulletin 147 ond full information 


PHOENIX MANUFACTURING COMPANY : MPV Tha!) Oa Te 
Joliet, Minots A Cateseuqua, Pa. H f 


Seeee ewe ee ee ee eee eee eee eee eee eeeeeeeeee | 2116 S. Marshall Bivd. Chicago 23, illinois 
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How To Get PERFECT 
CIRCULATION «i. 


Water Radiators 


Convectors 





NO. 27 
AUTO-VENT—— 


hip wpece—ee// 





AUTO-VENT 


AIR ELIMINATORS 
REALLY DO A JOB! 


As air accumulates in radiators 
or pipes, it is AUTOMATICALLY 
VENTED when you use these in- 
expensive No. 27s. Your customer 
gets better heating and saves fuel. 


*AUTO-VENTS work equally 
well on convectors, baseboard 
radiation, panels, radiant heating 
coils, etc. — NO AIR CHAMBER 
REQUIRED. Good for pressures 
to %O Ibs. See your jobber, or 


o E.t- 


gx re 
C=) 
B 

a RETURN—— 


SIMPLE AS A-B-C 


Detailed drawing of No. 2? 
Auto-Vent Air Eliminator operat- 
ing on convector radiator. Auto- 
Vents used on other types of jobs 
are just as easily installed — and 
no attention required. 











write us direct. 














3215 N. PULASKI RD. 
CHICAGO 41, ILLINOIS 





SCHNACKE 
COMPLETE 


CONDENSING UNITS 


For Air Conditioning and Refrigeration 


SCHNACKE Compressor has replaceable, refrigerant- 
cooled steel cylinder sleeves, balanced forged crankshaft, 
sealed crankcase, complete pressure lubrication, and many 
other advanced features. 

Condenser is ASME approved, fin tube, cleanable type, 
mounted in sturdy base. Water control valve and pressure 
control installed. F-C Models 10 to 25 H. P. available. 
Models less condenser, from 5 to 50 H.P. 

Our new foundry row makes deliveries on most models 
possible in one to iwo weeks, 

Write SCHNACKE, INC., 1020 E. Columbia St., Evans- 


ville, Ind., for complete details. 

























(1) the entire boiler can be enclosed with refract rie; 
before any insulation is applied, (2) the insulation ca, 
be applied in its entirety before a steel casing is ip. 
stalled, in fact, no steel casing is required, and (3° th, 
tiles, attached to the tubes, can move with them. 


Registers and Return Air Grilles 


No. 6718—Publication of a new catalog (No. 48) ha: 
been announced by Auer Register Co., 3608 Payne Av; 
Cleveland 14, Ohio. The catalog lists and illustrate. ,) 
items in the company’s line of registers and return (ace 
for gravity and air conditioning systems, including ;; 
| latest adjustable and air directional types. 





Selecting Steel Valves 
On the Basis of Superheat 
| No. 6719—Standard Bl6e-1943 of the American Stand. 
ards Association provides temperature-pressure rating; 
for various steel valves. For occasions where it is mor 
convenient to use degrees superheat, Newton Ewa! 
Walworth Co., 60 E. 42nd St., New York 17, N. Y., ha; 
prepared a selection chart ranging from 100 to 2200 psig 
and from 0 to 500 deg superheat. The chart is repro- 
duced in the Vol. 7, No. 3 issue of the company’s hous 
| organ. Also included in this issue is a brief discussio: 
of the development and growth of the liquefied petro- 
leum industry. Applications of the company’s globe ani 
angle bronze valves in this field are cited. 





4 | Self Priming Pump 


| No. 6720—The automatic, self priming pump offered 
| by Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. \ 








NEW 


LIFE! 
to Old Water Tanks 


WITH APEX PERMANENT PORCELAIN LINING. 
Pitted or leaky water tanks can be restored to 
original usefulness by relining, applied in two coats 
approximately 44” thick—cures under water—has an 
affinity for lime—prevents corrosive and pitting 
action on metal—withstands temperatures up to 
250° without cracking—adds years to life of tank. 


RIDAL SERVICE CLEANS 


CHEMICALLY STEAM & WATER SYSTEMS. 
Eliminate sludge and foreign matter from your en- 
tire plant safely and economically. We clean and re- 
store to original operating efficiency CHEMICALLY 
such equipment as: TURBINES — CONDENSERS — 
STEAM FEED LINES — CONDENSATE RETURNS 
—WATER HEATERS—STEAM KETTLES—COOL- 
ING AND HEATING COILS — PREHEATERS — 
HEAT EXCHANGERS — EVAPORATORS — TRAPS 
OF ALL KINDS — ETC. 


Consultation Service—Without Obligation 
APEX Engineering Company 








75 E. WACKER DRIVE CHICAGO, ILL. 
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Hex 





Maximum heat transmission is made possible by the flat, 
oval Reznor designed heat exchanger tubes that yield more 
heat to the soft rush of air from the fan. The heaters are 
efficient, economical and AUTOMATIC. 

Floor or suspended type, automatic, gas fired Reznor 
heaters provide abundant, automatically controlled heat to 
homes, apartments, offices, factories, warehouses, garages, 
stores, restaurants and auditoriums. To end heating prob- 
lems for any size area, write today. 


fil 


ine" SIZE FOR EVERY NEED 


REZNOR CO. MERCER, PENNA. 
GAS FIRED HEATERS SINCE 1868 


SUSPENDED OR 
FLOOR MODEL 


Marrocetio 


Products are fully 
DEPEN DABLE 


POND NOZZLES, 
and CONDENSER WATER DISTRIBUTORS 
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SS POR | 
FAST SAFE. EASY! 
REPLACEMENT) 


CNS Sat 


The only tool that takes the 
guesswork out of replacing 
gaskets, regardless of 
location. Flanges are 
parted quick ly and held 
in perfect alignment 
without damage to faces 

.- shock and jarring of 


pipe lines are eliminated 
.. there isno danger from 
flying wedges... 
eaused by hammer blows. 
FLANGE-JACKS climinate 
costly shutdowns, make possible 
fast, economical repairs in hard- 
to-get-at locations, offer maxi- 
mum safety. 


J.H. WILLIAMS & CO. 
Buffalo 7, N.Y. 


Standard No. 20 $24.00 « pair 
Giant No. 30 $48.00 « pair 
See your distributor for 
trade discounts 


no sparks 








SOLD 
IN PAIRS 


ae GRE , 
are t REG ee 9 Abe 


JEFFERSON SPECIALTY 
UNIONS 


. 4 
Save space 
in Tight Spots 


pd PO, oy ° 
~ , 


Jefferson Unions are easy to 

work with . . . they save time, 

labor, and space because they 

may be joined quich!y and easily ... . 

after time without affecting their tightly sealing 

manently tight joints are assured by the recessed brass seating 

feature .... it can’t be dislodged by pipe ends screwed in too far 
and it aids in maintaining a leakproof piping installation and 


and may be broken time 
qualities. Per 


| eliminating the possibilities of shut downs. Your jobs are up to 


stay when you specify and install Jefferson Unions from the start 
Write us now for more details. 


JEFFERSON UNION CO. 


601 West 26th Street, New York 1, N. Y. 
Lexington 73, Massachusetts — Lockport, New York 
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WARIIN ON, 
























THE HARPER COMPUTER 
JA of corrosion resistance 
shows the solution at a 
glance. 

OPERATES LIKE A 
SLIDE RULE 

Lists 142 corrosive 
conditions and 
environments. 
Shows which 

of 13 non- 
ferrous and 
stainless steel 
fastenings is 
best to meet 















To each sit- | 
EXECUTIVES, uation. 
ENGINEERS 
AND OTHERS 
INTERESTED 
IN NON-CORROSIVE HARPER 
FASTENINGS 3 
Sew venave bverla STHMG URIATEIOE 


THE H. M. HARPER COMPANY 





Oh: “ago 








When you need Fin COILS for steam or hot water, think of the 
extra advantages you get in Rempe COILS. Modern Engineering 
—Superior Workmanship—All steel hot galvanized or copper with 


aluminum fins. Designed and built to your requirements—to fit 


any duct—any size or capacity. 


Send Us Full Details 
of your require- 
ments for complete 


Engineering Recommendation. 


REMPE- COMPANY 


eae Steam Traps Your 


_ equipped with a new type automatic spring valve sa 
| to give faster, smoother transition from primin ,, 
vacuum pumping to straight centrifugal action. ¢ , 
described in a new eight page bulletin (08B6319B |, 
said to be adaptable to any drive, and is availab > ;, 


five sizes. 


Solenoid Contactor 
No. 6721—The new size 1, a-c so’enoid contact: 


the first of a new line of a-c control equipment of red 
by Ward Leonard Electric Co., 31 South St., Mount Ver. 


non, N. Y. It is said to be especially applicable for us, 
as main line, reversing and accelerating contactor; o 
a-c motor controllers operating single or multi-s 
polyphase induction motors, single phase motors, or s 
ring motors. Pertinent data are provided in bullet 
No. 4451. 


Steam Boilers 


No. 6722—A new 12 page bulletin published by Spring. 


Springfield, 


— 


field Boiler Co., 1939 E. Capitol Ave., 


~ 


ce S&S FS 
Ss 


covers the company’s line of two drum, bent tube ani 


sectional header cross drum boilers. Also included is 
type M standardized boiler for small and medium six 
plants. Performance data, dimensions, etc. are given 


Steam Hose 
No. 6723—“Ajax” and “Conservo” brands of steam hos 


are described in a new folder issued by Hewitt Rubber 


Div., Hewitt-Robins Inc., 240 Kensington Ave., Buffa! 
5, N. Y. Designed for general steam hose service, the; 

















NO. 1 FUEL 
WASTERS ? 








342 No. Sacramento Blvd., Chicago 12, Ill. 





These Nicholson Traps 
Are Cutting Loss to 1% 


A comparative test of 14 different steam 
traps, recently conducted by a large 
manufacturer, showed Nicholson traps 
topped the field with a steam waste of 
only 1.04% against losses up to 14% 
Findings also confirmed the unequalled 
drainage capacity of Nicholson traps 
and their proof against freezing. 





5 Types for Every Purpose 


Sizes 4%” to 2”, steam pressures to 225 
Ibs., for every heat, power, process appli- 
cation. For reasons for the increasing 
standardization on Nicholson traps send 
for BULLETIN 544 or see Sweet's. 


W. Hi. NICHOLSON & CO. 


«x Traps 





198 OREGON STREET 
WILKES-BARRE, PA. 


Valves *« Steam Specialties 
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to ena You Cooperate 


with the Industry’s Drive to Save Fuel! 


A leading authority states—‘Even after a home heating plant has been 
adjusted as perfectly as possible by competent, experienced men with- 
out instruments, it is usually possible to improve its efficiency 10 to 15% 
by using FYRITE combustion- -testing instruments.” 

The FYRITE Service Kit illustrated has everything you need to 
quickly and accurately point out adjustments ok assure both fuel 
economy and heating comfort. Furthermore, its use aoe you streamline 


and dramatize your sales work—showing by indisput 


instrument-test 


evidence the need for replacement of an obsolete installation by more 
modern and efficient equipment. 
For further details ask your jobber or write for free Bulletin 730. 


BACHARACH Industrial Instrument Company 


7000 Bennett Street + Pittsburgh 8, Pa. 


WRITE 

TODAY FOR 
COMPLETE 
INFORMATION 





wetmece (ui) CIL+HEAT INSTITUTE OF AMERICA 
’ 





GAS 
BURNERS 


The Haney venturi gas burner, vertical type shown 
above is your answer to heating problems in com- 
mercial, domestic or industrial installations. It's 


designed to provide 


the maximum heat with a 


minimum of fuel consumption. High quality man- 


ufacture guarantees a 


burner of outstanding 


performance free from upkeep, repairs or re- 


placement costs. Literature is available. 











gORMED AND BENT To yoyp REQUIREMENTS 


CHROMALOX Tubular Heaters can be bent WANT MORE 

and formed to concentrate or widely distrib- SPCRRATIONT 
ute heat in tanks, kettles, nozzles, and var- let “108 Ways te Apply 
ious irregular surfaces. Straight heaters can Heat" are gold 


be used as high-temperature convection or ——— 
radiant heaters in ovens up to 1200°F. 








Pays 





Streamlining 
Dividends 
DEEP WELL 


TURBINE PUMPS 


by rburora™ 


These outstanding Aurora 
Deep Well Turbine Pumps 
are available in both oil 
and water lubricated units 
as desired — to meet all 
operating conditions. Their 


































HORIZONTAL | sturdiness and precision 
SPLIT CASE ‘ we 
Single & Two Stage| .” acture plus scien 


SIDE SUCTION | ‘ifically streamlined co- 


















VERTICAL ordination between impel- ' 

aon Ase lers and water channels # 

insure dependable, low § 
yf — cost water supply through- 
TURBINES out an exceptionally long 
SPECIAL DESIGN| service life. Their record 
Write for is one of high merit — as 
oaaanan cae evidenced by the many 
o> Aurora users who install 
Consult additional Auroras to meet 



























expansion requirements. 
















HANEY GAS BURNER AND ENGINEERS 


909 South Myrtle Avenue 
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Monrovia, Calif. 





80 Loucks Street, 








AURORA, ILLINOIS 
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STOCK ITEMS 


To March pipe a 0 
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WRITE for Catalog $-309 which 
gives specifications and list prices of the 
world’s most complete line of stainless 
welding fittings, made by specialists hav- 
ing almost two decades of experience in 
their manufacture. 


P.P.&E. stainless welding fittings are 
made of forged or rolled stock—no cast- 
ings are used. The ends are accurately 
machine tool cut—fittings of wall thick- 
ness over .083" are beveled to 37%" with 
approximately 1/16" straight face; those 
with wall thickness of .083" or lighter 
are cut straight, not beveled. The fittings 
are annealed, blasted, and passivated for 
maximum corrosion resistance. Each fit- 
ting is stamped for permanent identifica- 
tion of analysis and other pertinent data 





1), PIONEERS IN THE 
MANUFACTURE OF 
COMPLETELY PACKAGED 
AIR-CONDITIONERS* 


Manufacturers of : 
@ Evaporative Condensers 
*Air Handling Units for Heating and Cooling 
®@Unit Coolers for Refrigeration 
Blast Coils for Heating and Cooling 


EXCELLENT DELIVERY 
Recent increases in owt production facilities enable 
vs to moke rapid delivery on most of ovr prod <te 


FOR FURTHER INFORMATION CONTACT YOUR GOVERNAIR 
DISTRIBUTOR OR WHOLESALER, OR WRITE DIRECT 


GOVERNAIR CORPORATION 


513 N. BLACKWELDER OKLAHOMA CITY. OKLA. 








are constructed of multiple plies of close woven co’ ‘oy 
duck bonded by special heat resisting rubber compou ds 


Synthetic Coating 


No. 6724—An elastic, baking synthetic, the thick: eg 
of which can be varied by application method, is ie. 
scribed by United Chromium, Inc., 51 E. 42nd St., )ey 
York 17, N. Y. in a new four page bulletin on “1 nj- 
chrome” coating 218. Though dealing mostly with 
application of the coating on electroplating racks, id- 
vantages for the use of any parts o~ «yuipment wi ich 
need extra tough coatings are indir ..d. 


— 
a 


Temperature and 
Humidity Indicator 

No. 6725—-The “Airgraph,” an instrument for register- 
ing temperature and humidity on drum scales, is als 


| designed to indicate healthful balances between the tw 
| by means of comfort zones imprinted as black areas on 


the dials. These zones are said to coincide with those 


| on the ASHVE comfort chart. The unit is described in 


leaflet issued by Middleburg-Carson Mfg. Co., 549 W 
Randolph St., Chicago 6, Ill. 


Testing and 
Measuring Equipment % 

No. 6726—Detailed information on pees Ue 90 prod- 
ucts for specialized testing and measpfing is contained 
in a new 43 page catalog (No. GEA-639) published by 
General Electric Co., Schenectady, N. Y. The many 
instruments described include magnetic equipment; time 
speed, and torque measuring equipment; force, strain 





SUSPENDED GAS 
2 UNIT | 
HEATERS 


85,000 - 125,000 - 
165,000 BTU capac- 
ity. Delivery within 
3 or 4 days. 


This is a Union Man- 
ufactured Product. 


Some exclusive ter- 


ritories are available. 





We also manufacture a combination heating and cooling unit 
gas fired furnace and the NAT “Self-Contained” Aircondition 


ing unit. 


The NAT Corporation 


2710 McGee Traffieway Kansas City 8, Mo. 
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THE Ga O MANUFACTURING COMPANY 
New Haven, Connecticut 
Pioneer Manufacturers of Souse Finned Tubing in the 
United States 














YOU KNOW S.J>> 
“COMMERCIAL” HAS 
BETTER SHAPES 
IN THEIR SHAPE 


é th 
BOOK *7 WRITE FOR IT THEN, ) 


wor IT'S FREE. | 
(jm | 
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Draft Gages 


in 


PRACTICAL, 


Kaltes CONVENIENT 


and ITaelaleliiliae) 
~) 4 


HAYS offers a complete line of pointer 
type draft gages designed to fit every need and every budget 
No longer is it necessary to buy a large gage when a small 
one is available that will serve quite as well or better. No longer 
need you try to make one size gage handle all drafts 
All these gages have the famous Hays slack diaphragm unit 
for ranges of draft or pressure from 0 to 120 inches of water 
For ranges above 100 inches, Bourdon Tubes are used. For full 
description of these better gages, in all sizes and ranges, send 


JAYS CORPORATION 


For Over 20 Years . . . Janette has been 
building Blower Wheels for discriminating 
users who realized the importance of equipping 
their products with wheels of highest quality. 
There are 63 single inlet and 22 dout le nlet wheel 
wailable, in 5-inch to 12-inch diameters, trom ©0/ | 
4620 c.f.m. capacities. 

We Solicit Your Inquiries and the privilege of ex- 
tending to you the benefits of our long experience 
in the building of wheels for motorized blowers. 


Ask For Bulletin 24-1 


Janette Manufacturing Company 


556 W Monroe S1 Chicago 0, ! 
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MORPHOLINE is the Answel 


* seeeeTO STEAM CONDENSATE ° 
RETURN LINE CORROSION 


Avoid costly mainteaance due to corrosion in lines 
returning condensed steam to the boiler! Morpholine 
effectively combats corrosion due to carbon dioxide 
dissolved in condensate. For information on this 
money-saving corrosion inhibitor, write Dept. M-5, 





s Corporation 








There's a Gasler, Beller 
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with new bend indicator <¢ 
Vor original installation or for repair, a Tal Easy 
on-the-job bender does in seconds work that does it 
otherwise takes many minutes. Beccuse a Tal 
repays its cost so quickly, and does it time with 

and again; thousands are in use everywhere, 
Write today for factual bulletin. 











ssl Y é&r Flows 


Dependable 
No. 44 CONCRETE INSERTS 


A dependable concrete insert made of heavy gauge 
Pressed steel with a wide wingspread to assure absolute 
imbedment in concrete, the No. 44 is made in four sizes 







Makers of ns 

Cam for %” - %” - %” - %” nuts. The long travel alot 
Radiator allows ample adjustment. C & M Inserts are packaged 
Bracket in attractive cartons for stocking purposes and reship- 


ment. Write today for Bulletin 1D-47 


CARTY & MOORE ENGINEERING CO. 


511 W. Larned St. Detroit 26, Mich. 

















, and thickness gages; chemical analysis equipment s\ ch 
| as dew point indicators and recorders and thermal a: 
| analyzers; together with resistance and insulation t: st. 

| ing equipment; vibration, sound, and balancing equip. 


/ 
| ment; and vacuum and pressure measuring equipm: nt 


| Unit Heaters 
No. 6727—Horizontal unit heaters for commercial and 
industrial use and for steam or hot water appl cations 
| are described and illustrated in a new bulletin (No. 4710) 
| released by Kennard Corp., 1819 8. Hanley Rd., St. Louis 
| 17, Mo. The units incorporate plate type aluminum fins 
continuous in width and depth, bonded to tubes of seam- 
less copper. Steam capacities range from 26,500 to 268.- 
300 Btu per hr. 


V Belt Drives 


No. 6728—Pre-engineered “Texrope” drives is the sub- 
ject of a new 144 page catalog released by Allis-Chalmers 
| Mfg. Co., Milwaukee 1, Wis. Nearly two-thirds of the 
| booklet is devoted exclusively to pre-engineered stock 
| drives for all applications from 1 to 150 hp. Mor: 

than 22,000 stock drives are listed in this section 

Drives for all horsepowers, motor speeds, ratios, and 

driven speeds are listed according to horsepowers. New 

pitch diameter sizes of B and C “Magic-Grip” sheaves 
| are used in many of these drives. According to the man- 
ufacturer this method of pre-engineering insures th« 
selection of the most economical and best drive from an 
engineering standpoint. 











KEENEY PUBLISHING COMPANY 


6 orth Michigan Ave. 


Chicago, Ill. 








——————————————— ee 





Heating, Piping & Air Conditioning, December 1947 


_ =e Soe Ae ee eee 



































time and money. 
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AUER GRILLES SERTINTSS 
Pont Me# NE I It 


Auer service on stamped metal grilles saves | 
jc qeadionioa: voaiietin, | 
o1 , ven’ , 
radiator enclosure and concealment. Virtually | 
cay sizes, and any practical and workable 


In selecting grilles 
Auer Grille Catalog * 


dimensions, opening sizes, and full scale 


details. Sent on request. Order Auer Grilles 
by name and numbe 


THE AUER REGISTER COMPANY 





with a 





Cleveland 14, Ohio 
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portable \ 


Tal Bend 


Including New Bend Indicator 
It’s Faster, Easier, Cheaper, Neater 
for all piping jobs 


With a Tal portable bender piping jobs move fast-! 
er, cost less in labor and material, because the’ 
need for fittings and welds is reduced up to 80%. A 
Tal bends wrought iron, steel pipe and eonduit 
from %" to3” cold in one single operation. Anyone Can 
do it, perfectly; that's why thousands are in use. Write 
today for factual bulletin. 


Tal Bender, !"«.  Uept. HPA-12 ECC mee 


, 7 
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CLASSIFIED 


ADVERTISING 


10 cents for each word including heading and address. Count nine words for keyed 
address. Minimum $2.00 for each insertion. One inch $5.00. Cash must accom- 
pany order. Copy must be in our hands by the fifteenth of the month previous 


to issue. 





SITUATIONS OPEN 


SITUATIONS OPEN 





HEATING ENGINEER—Plumbing and 
Heating Jobber located in northern I!linois 
seeks the services of a man with substantial 
practical engineering experience in commer- 
cial, industrial and home beating including 
hot water, steam and forced air and in air 
conditioning. Experience in selling and 
handling executive management problems 
will a greatly to starting income and 
future prospects. Write fully, listing previ- 
ous employment, with list of business refer- 
ences and salary expected. Address Key 
#702-A, Heating. Piping & Air Conditioning, 
6 No, Michigen Ave., Chicago 2, Ill 


COMBUSTION ENGINEER—National mer 
chandising organization has opening in its 
Chieago headquarters laboratory for a com- 
bustion engineer. Prefer mechanical or 
chemical ory graduate with laboratory 
experience in the peoans of Stokers, Bollere. 
Furnaces, and solid fuels In general. Please 
give complete background details and salary 
requirements. Address Key #703-A, Heating, 
Piping & Air Conditioning, 6 No. Michigan 
Ave., Chicago 2, Ill. 





WANTED : MECHANICAL ENGINEER pref- 
erably with some experience in heating, re 
frigeration, air conditioning or ventilation. 
Position with established contracting and 
manufacturng firm operating in Middle At- 
lantic and utheastern States. Give age, 
education, previous experience. Salary com- 
mensurate with my and experience. 
Address Conditioned Air, Inc., Box 2429, 
Charleston, West Virginia. 








SALES MANAGER 


Well-known manufacturer of heating and 
alr conditioning equipment requires a Sales 
Manager to take over entire sales and to 
handle distributor organization. Should have 
heating and air conditioning engineering ex 
perience and preferably should be a Mech 
anical Engineer. State full qualifications in 
Address Key #699-A, Heating, 
Piping & Air Conditioning, 6 No. Michigan 


‘~e., Chicago 2, Lil. 


answering. 


Young graduate engineer, married, 1% years 
in design of electronic equipment for Navy, 
two years in Industrial ventilation and air 
condition'ng in the tropics. seeking employ 
ment with established, preferably small. firm. 
Address Key #701-A, Heating, Viping & 
Air Conditioning, 6 No. Michigan Ave 


Chicago 2, Ill. 


AGENT WANTED 


WANTED—Experienced Sales Representative 
in Cincinnati, Louisville. Spokane and Seat- 
tle. A few other territories available for 
nationally known and established line of 
Ventilating Fans, Blowers and Unit Heaters. 
Write: Massachusetts Blower Division. The 
Bishop & Babcock Mfg. Co., 4901 Hamilton 
Ave., N.E., Cleveland 14, Ohlo. 


LINES WANTED 





MANUFACTURERS REPRESENTATIVES 
~—Aggressive organization with Fifth Avenue 
Offices expanding its facilities, is looking for 
additional heating or affiliated lines. Inter 
ested in domestic and export field. GLOBE 
EQUIPMENT & SUPPLY CO.. 315 Oth 
Ave., New York 16, N. Y. MU 6-0324., 





LOOKING FOR A CHICAGO 

REPRESENTATIVE? 
Registered professional engineer (Illinois) 
desirous of establishing own business. WII! 
consider acting as Manufacturer's Agent or 
as manager of branch office in Chicago. 
Combustion, heating, ventilating or refrig- 
eration equipment or +. 2K desired. Now 
employed as executive of a manufacturin 
company. Member of A.S.H.V.E. since 1936 
Fifteen years’ experience in engineering 
works management and sales of this type 
of equipment. Address Key #704-A, Heating. 
piping & Air Conditioning, 6 No. Michigan 
Ave., Chicago 2, Ill. 


NEW YORK, NEW JERSEY, 

NEW ENGLAND 
Sales and Service Organization with offices 
in New York City and Boston with complete 
sales.and service coverage of above terri- 
torles seeks reliable product or franchise of 
building maintenance service. Skilled serv 
ice men for building, air-conditioning, ven 
tilating and tank maintenance. Reply Key 
#705-A, Heating, Piping & Air Conditioning 
6 No. Michigan Ave., Chicago 2 
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MISCELLANEOUS 


Cooling Tower Consulting Specialist 
Performance & Stress Analyses 


Stanley W. Kryszewsk! 14 Christopher St 


Lic. Prof, Eng, N. Y Carteret, N. J 


Write for particulars 


MECHANICAL ENGINEERING REVIEW 

Complete Refresher and Coaching Cours 
for l’rofessional Mechanica! Engineers’ State 
license examinations Thorough; Reason 
ably priced For details write: “ENGI 
NEERING REVIEW,” Box 424, Cincinnati 
1, Ohlo, 


PATENTS 
Lightfoot 


Registered Patent Attorney 
Suite 410, Bond Bidg., Washington 5, D. C 


Charles E 


FOR SALE 





FOR SALE: 1—New Chrysler Airtemp Re 
frigeration Unit, 50 H.I’. motor, 28.8 tons 
capacity; complete with brine cooler and 
controls. Address Key #700-A, Heating, 
Piping & Air Conditioning, 6 No. Michigan 
Ave., Chicago 2, Il, 





EXCESS INVENTORY of brand new com 
pressor and condensing units priced far be 
low cost. All in original crates. Freon type 
208/3/60 complete. Also new motors, starters 


and erty. oors. Address E. M. FAIR 
BAKE eae Seventh Ave., Whitestone, 


FOR SALE: 110 Sets Toledo end Nye 1-A 
1” to 2” Threaders. Factory Reconditioned 
—New Dies—Same Guarantee as New 
Threaders. Immediate Delivery. Address 
LETCO, Lafayette, Louisiana, Phone LD-8. 








CLASSIFIED ADVERTISING 
PAYS! USE THIS PAGE 
FREQUENTLY 
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COME HERE TO LEARN MORE. 
about AIR eS 
CONDITIONING 

Heating and: 


Ventilating 


.«eGo forth to Serve BETTER 


The more fully you are informed on newest equipment . . . the latest 
practices and trends . . . the more proficiently you can plan efficient, 
economical installations for conditioning air in all types of industrial 
structures. That's why you and your associates can’t afford to stay 
away from this foremost event in Air Conditioning. More information, 
more contacts with suppliers, more helpful ideas await you here than 
you can get in any comparable time or way . . . to supplement your 
fund of working knowledge. 

Over 350 exhibitors will be on hand to explain and demonstrate latest 
advances in supplying conditioned air for all industrial purposes . . . 
to help you untangle puzzling problems, formulate future plans. 
Whatever your interest in these important fields, you'll find attendance 
at this exposition a profitable investment. 





Under Auspices of 
American Society of Heating & Ventilating Engineers 





Man cite Tetitning Genesiti 


Management Internationa! Exposition Co 
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SLEEVOIL PILLOW BLOCK 


A precision-built, ring-oiling babbitted 
bearing, self-aligning and exceptionally 
quiet. Special seals prevent oil leakage 
and keep dirt out. Field-proved by thou- 
sands of installations. 





WATER-COOLED 
SLEEVOIL PILLOW BLOCK 
Designed for applications where higher 
temperatures are encountered. Shaft sizes 
from 1-11/16" to 8”. Widely used under 
industry's toughest operating conditions. 





DH BALL BEARING FAN AND 
BLOWER PILLOW BLOCK 


Single row, deep groove ball bearings for 
No. 2 arrangement. Inner race extended to 
form sleeve which carries shaft. Piston ring 
seals retain lubricant, exclude dirt. Shaft 
sizes 15/16" to 2-1/4". A favorite where 
compactness is at a premium. 





BRONZOIL PILLOW BLOCK 


Capillary bronze bushing has capacity of 
one-third its volume in oil. Reservoir with 
close fitting wick around bushing provides 
ample lubrication. Oil resistant and static 
proof grommets available for noise isola- 
tion. Sizes 1/2” to 1-1/4". America’s stand- 
ard for light applications. 


, 


Copyright, 1947, Dodge Mfg. Corp. 





America’s Most Complete Line 


Working closely with air conditioning equipment manufacturers, 
Dodge of Mishawaka has developed bearings to meet the ex- 
acting operating conditions encountered in this industry. Cost- 
saving products for the mechanical transmission of power are 
manufactured by Dodge for use in all industries. 

DODGE MANUFACTURING CORPORATION « MISHAWAKA, INDIANA 





BRONZOIL FLANGED BEARING 


Mounted in heavy gauge steel flanged hous- 
ing this bearing has the basic Bronzoil con- 
struction and characteristics as described 
at the left. Sizes 1/2” to 1-1/4". A proven 
performer in a new mounting. 





GE 


of Mishawaka, Ind. 








CALL THE TRANSMI'SSIONEER 


your local Dodge distributor, for infor- 
mation about the iine of Dodge bear- 
ings for fan and blower service — and for 
news about Dodge 
products to cut costs 
and increase pro- 
duction in all indus- 
tries. Look for his 
name under ‘Power 
Transmission Equip- 
ment’ in your classi- 
fied phone directory. 


P geees 











ME ERAS. ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 











Take any type of air handling or conditioning require- 
ment, and it makes sense to call in the nearest Clarage 
Application Engineer. This man KNOWS his business — 


can give you expert assistance. 


And back of his cooperation and recommendations are 
engineering resources and manufacturing skills unsurpassed 
in the fan industry. Try Clarage for satisfactory results 


accomplished MORE economically. 


CLARAGE FAN COMPANY 
Kelamazeco, Michigan 
Application Engineering Offices in all Principal Cities 


) 


Aim For 
* wDUSTRIAL 
PROCESSES 


. 
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' FACTORY AND 
SPAC. HEATING - 








